

FM TRANSMITTER 
FOR MICROPHONES 

COOL-DOWN 
TIMER FOR 
TURBO CARS 

(TRA CHANNELS 
ip the Explorer 
Transceiver 

WO test... 
TOSHIBA'S 
PORTABLE 
CD PLAYER 

iEVIEW: 


ulld these 
2-WAY 
HIFI 















TEXA 

TMS32 

OVERVIEW 

Tl’s TMS320 family comprises six 
high-speed digital signal processors 
(DSPs) — the broadest family of these 
devices available today. All are capable 
of implementing complex, 
numeric-intensive algorithms in real 
time. Among them you can find the 
device to meet a wide range of price/ 
performance goals. While family 
compatibility reduces development 
costs and speeds time to market. 

Tl’s DSP family is a reliable, flexible 
replacement for analog systems, and it 
provides designers with 
high-performance alternatives to 
conventional microprocessors and 
microcontrollers. 

The Harvard architecture of Tl’s 
TMS320 family increases parallelism fo 
higher throughput; and these 
economical, programmable, 
general-purpose DSPs can accomplish 
many tasks that formerly required 
expensive custom or bit-slice solutions. 
As the industry standard, Tl’s TMS320 
family minimizes your design risk. 

APPLICATIONS 

DSP is finding applications as varied 
as: 

• Telecommunications 

• Voice/speech processing 

• Graphics/image processing 

• Control systems 

• Instrumentation 

And benefiting users in such fields as: 

• Manufacturing 

• Consumer goods 

• Automotive 

• Medical 

• Military 

DEVELOPMENT SUPPORT 

Texas Instruments can also provide an 
extensive catalog of development tools 
and support, including: 

• Emulators and evaluation modules 

• Assemblers, linkers, and simulators 

• Applications software 

• Training workshops 

• Third-party hardware and software 

• Local technical support 


◄ Setup is as simple as 1-2-3 with Lear 
Siegler's adaptive telephone repeater 
using TI's TMS32010 DSP. Whereas 
manual adjustment of an analog repeats 
can take many hours, only three simple 
switch settings are required to assure 
rock-stable, "sing"-free performance fro 
the digital repeater. 







NSTRUMENTS 

)IGITAL SIGNAL PROCESSORS 


SOLUTIONS . . . 
WITH TI's 
PROCESSOR 
3F CHOICE. 


exas Instruments’ general-purpose 
)SPs are cost-effective solutions — not 
inly to realtime communications tasks, 
>ut to a wide range of applications 
lvolving high-speed, numeric-intensive 
amputations. In telephony, data 
:ommunications, graphics applications, 
idustrial controls, general signal 
iltering . . . The possibilities are 
rounded only by your imagination. Tl 
irovides solutions to do your whole job 
- not just part of it. 


Dff the drawing board . . . 
nto the hardware of choice 
.et Texas Instruments help speed your 
)SP project to market. Get the TMS320 
ISP Design Kit (TMS320DDK). It 
rontains the key building blocks you 



Everything you need to prototype your 
DSP system — from chips to code — is 
included in TI's TMS320 Design Kit. 


ieed to prototype your system: DSPs, 
roripherals, more than 700 pages of 
ipplication notes, and four floppy disks 
vith applications source code. It’s a 
rost-effective way to get started. And 
rou can get it from your nearest Tl 
: ield Sales office or authorized 
iistributor now. 



In-depth support for TI's TMS320 family of DSPs includes host-independent development 
systems, an evaluation module, an emulator, and an analog interface board, as well as 
assembler/linkers and simulators that can run on a variety of host computers and PCs. 
Documentation and application support are extensive ana thorough. 


TI’S TM320 FAMILY OVERVIEW 
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Texas Instruments Australia, 6 Talavera Rd, North Ryde 2113 
Telephone: (02) 887-1122 


Please tick selection 

□ Rush me a copy of the 700 page "Digital Signal Processing 
Applications with the TMS320 Family". 

□ Place my name on the TMS mailing list. 


Name:. 

Company: . 

Address: . 

City: . State:.Postcode 

Telephone: ( ). 




















































N ow the Epson PC family has an added plus. It’s called 
the PC +, a fully compatible personal computer for all 
those people whose business or profession demands a more 
powerful personal computer. 

The Business Computer of the Year’s big brother. 

The PC + has all the features that made Epson PC winner 
of Business Review Weekly’s Business Computer of the Year 
award. The same legendary reliability. The famous Epson twelve 
month warranty. And the same amazingly compact size. 

The technical pluses you’re after. 

The Epson PC + also boasts the technical pluses its name 
implies. Like double the processing speed, a standard 640K RAM 
and five expansion slots making it ideal for networking. 

There’s a dual speed microprocessor, precision keyboard 


and options including a 20Mbyte hard disk and a 1.2 Mbyte floppy 
disk drive. 


Epson, your first choice. 

Epson are number one in printers simply because they are 
hard to beat for features, reliability and value. And now in 
personal computers, the Epson PC + can give your business 
the added plus you need. For 
your nearest Epson dealer, 
phone Sydney (02) 452 5222; 

Melbourne (03) 543 6455; 

Brisbane (07) 832 5400. 

Adelaide (08) 332 8501; or 
Perth (09) 3221896. 


EPSON’ 
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Build this compact hifi 
loudspeaker system and 
save yourself a bundle. It’s 



stereo amplifier. See page 


36. 


Features. 



16 INSIDE THE OSCILLOSCOPE PT.2 Bandwidth, sensitivity and triggering 

88 THE BIG, BRIGHT BATTERY SURVEY Everything you wanted to know 
112 EPSON’S ELEGANT PERSONAL COMPUTER Not just another PC clone 
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32 HIFI REVIEW Proton D940 stereo receiver 
44 HIFI REVIEW Toshiba XR-P9RC personal CD player 
126 COMPACT DISC REVIEWS Rachmaninov, Beethoven, Schubert and Mozart 

Projects and Technica l. 



Got one of those new turbo¬ 
charged cars? This simple proj¬ 
ect will stop the turbocharger 
from overheating. We show you 
how to build it on page 24. 


24 COOL-DOWN TIMER FOR TURBO CARS Protect your turbocharger 
36 COMPACT HIFI LOUDSPEAKER SYSTEM Build them yourself and save 
48 MORE CHANNELS FOR THE EXPLORER All you need is a single 1C 
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What’s coming 

Next month, we intend to de¬ 
scribe a stereo preamplifier with 
infrared remote control and an 
“industrial-strength” electric 
fence. See page 133 for further 
details. 


Do CD players 
sound the same? 



So how do CD players sound? 
Are there differences between 
models? Don’t believe every¬ 
thing you hear from your local 
hifi dealer or read in the popu¬ 
lar press. In this month’s 
Forum, we give you the facts. 
See page 20. 
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letters to 
the editor 


The July Forum article on the subject of parts availability has 
attracted the biggest reader response ever for any one sub¬ 
ject. Below we publish a respresentative selection of the let^ 


ters received. 


to buy it as a kit but I am not sayin 


Playmaster tuner 
is good value 

After reading the article “Utopiatron- 
ics” and its related letters in the July 
issue, I am almost seeing red. I can not 
agree with N.M. and his supporters. 

It seems that they cannot appreciate 
the work you have done. You have 
spent an incredible amount of man¬ 
hours in developing the Stereo AM/FM 
Tuner and now you should almost 
apologise for the price! 

I can almost understand their problem 
as far as money goes, but not quite. 
From my own experience, the longer a 
project takes, the higher the bill. If you 
buy a lot of components in one hit, you 
may get a discount. On the other hand, 
if you wait several months and buy indi¬ 
vidual components, the price usually 
goes up. Where is the saving? 

Because my wife does not work, we 
cannot afford to spend too much either. 
But if I want ultimate performance I am 
prepared to pay the price. This is not 
the case with the tuner however, as its 
price is right down on the ground com¬ 
pared to other tuners. 

At first, I thought that your statement 
about it “outperforming almost anything 
on the market” was a bit far fetched. 
Then I compared it with well-known 
brand tuners (no cheapies) and my jaw 
hit the ground. None of these tuners 
could put a shadow over the Playmas¬ 
ter, even though some were in the 
$1000 to $1500 region. 

Some time ago I built the Playmaster 
Series 200 Amplifier as well as the 
3-way Vifa loudspeakers described by 
your competitor and it performs Al. 
Good on you. I did not buy the whole 
kit for the amplifier as I needed only 
the power modules and I had some 
parts already on hand. 

I would not dare build the tuner in 
the same way — good luck to those 
who will. Let someone else worry about 
buying the parts separately. I am ready 


that I would not like to see all the part 
from kits behind the counter. 

As the first batch of tuner kits disap 
peared from Jaycar stores in the firs 
few days, I have placed an order am 
paid in advance to ensure that I will ge 
one of the next batch. I am looking for 
ward to it. All these thoughts ar 
mostly shared by my “electronics 
friends, so I am pretty sure of not bein 
a black sheep. 

I hope that letters such as from N.M 
will not discourage your team fron 
other “expensive” projects. 

P. Wolf 
Ashfield, NSW 

Prefers to buy 
parts separately 

In response to your Forum article ii 
the July 1986 issue titled “Utopiatronic 
— the hobbyists dream could corn* 
true”, I would like to add my bit. 

Firstly, as an aside, let me say I havi 
followed EA for many years and expec 
to subscribe to it for many years t< 
come. I enjoy reading EA immensely. 

I am a very low-key hobbyist wh< 
dreams of becoming a genius designer 
but that’s as far as it will ever go. Othe: 
commitments and interests prevent m< 
from getting into it enough to actually 
understand much beyond the rudimen 
tary basics. 

However, I do like to dabble once ii 
a while with projects I can both find i 
use for and enjoy the satisfaction o: 
having built them. 

Back on the tracks again, many proj 
ects have appealed in the past but ! 
have not had a go because they wen 
too expensive on a once-off basis. I stil 
keep the circuit notes in a box in th< 
hope I will one day go back and builc 
some of them. Every once in a while 1 
go through and cull out those that havt 
had their day. 

If projects could be purchased piece 
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meal, so that you had enough to keep 
you busy for a while, I would definitely 
be spending and building more — per¬ 
haps as much as $600 to $800 per year 
more. The problems for me are: 

(1) . To convince my wife I’m not 
spending too much. Small parcels look 
less expensive than large parcels and 
they take up less space. This lessens the 
risk of irritation which may otherwise 
bring the axe down on the whole lot. 

(2) . I don’t like spending a fortune in 
one go, only to eventually damage or 
lose bits because they sit around too 
long. To avoid this, I tend to devote too 
much time in getting the thing built so 
that it won’t irritate others in the house, 
thus neglecting other responsibilities. 

(3) . In some kits, I have been disap¬ 
pointed with the quality of the parts 
supplied and so prefer to shop around 
for the best quality components. 

As I mentioned earlier, I lack the 
knowledge to delve too deeply so, if it 
doesn’t work correctly at switch on or 
after some basic checks, I would be at a 
loss what to do if it was a complicated 
component failure. At least by using 
known quality parts I reduce my risks, 
and I don’t mind the extra cost if spread 
aver time. 

D. Sinclair, 
Rozelle, NSW. 


Parts, boxes 
and fault-finding 

I have been reading with a great deal 
of interest your Forum columns in the 
last three issues regarding parts avail¬ 
ability. 

Your request for comments has 
prompted me to put pen to paper. 
Whilst I do purchase complete kits, 
though not in the $400 variety, I would 
prefer to purchase only the PCBs and 
the electronic components. 

As I have two major hobbies, that of 
woodwork and electronics, I am natu¬ 
rally interested in combining the two. 
The plastic boxes supplied with most 
kits do not impress me. Where possible, 
I mount my kits in a furniture-quality 
woodgrain box of my own design and 
manufacture. 

I therefore support the idea of suppli¬ 
es selling both full kits and short kits, 
)r the major electronic components. I 
vould purchase more parts and attempt 
nore projects if I was able to buy the 
)its and pieces separately. 

May I add that I feel a lot more em- 
jhasis should be placed on testing and 
ault finding when a project is pub- 


Editorial 

Viewpoint 


The Aussie dollar: let’s seize 
the opportunities 

By the time you read this, I’m betting that all the gloom and doom about 
the state of the Australian economy and our embattled currency will have 
started to lift. We probably will be already coming to terms with the toughest 
budget since the second World War and taking stock of the opportunities that 
we now have. 

And make no mistake. We now have wonderful opportunities to compete 
with imports on our own markets and better yet, to compete on the 
international markets. 

For too long, Australian business people have bemoaned our 
disadvantages: small home market, distance from the rest of the world, high 
labour costs and so on. Well, the effective 50% devaluation of our currency 
against the Japanese yen over the last year or so, combined with our 
historically low increases in labour costs, has made nonsense of all that. 

In terms of labour costs, we are now competitive with virtually every 
developed country in the world. In many industries we can now compete 
head to head with the Japanese. And indeed we are, although you would not 
know it by reading the daily newspapers. 

We can and will recapture much of our local car and truck market. From 
there we should go on to export to other countries. There seems to be no 
good reason why not. After all, if General Motors Holden once exported 
25% of its production why shouldn’t it happen again? And if things look 
promising in the longer term for the local motoring industry they will also 
look good for electronics manufacturing. The automotive industry is an 
increasingly larger buyer of electronics components and assemblies. And 
while we probably won’t see a resurgence of a consumer electronics industry, 
in other areas our local companies will be very competitive. 

In other words, it isn’t all black. There are many opportunities presented 
by the fact that our historically strong export-income earners, agriculture and 
mining, have become weakened. Over the last decade or so, we have 
focussed on these to the exclusion of secondary industries. This new turn of 
events will help focus the Nation’s attention to the importance of rebuilding 
our industrial base. 

To my mind, that is a very positive outcome. It promises quite a few 
benefits: more employment, replacement of imported products with locally 
built equivalents (to help our trade balance), more diversified export 
earnings, and perhaps the most important in the long term, the re-building of 
our Australian manufacturing skills. Do I hear a chorus of “Hear hear”? 

Leo Simpson 
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Letters to the editor 


lished. I purchased an oscilloscope re¬ 
cently to get an “inside view” of circuit 
operations. This unit is now invaluable 
when testing a completed project. May 
I suggest that some CRO “pictures” ac¬ 
companying each project would be a 
major advantage. 

Finally, I would like to thank you for 
a most informative magazine. Almost 
all of my electronics knowledge has 
been gleaned from magazines and the 
booklets advertised in them. 

A. Hay, 
Cooran, Qld. 


Kits situation 
needs reforming 

I am writing to you in response to 
your suggestion to take up the “chal¬ 
lenge” concerning the recent subject 
matter introduced in your Forum pages. 
I give my enthusiastic support to N.M. 
and his letter concerning “Utopiatron- 
ics”. 

I strongly agree that the kit situation 
is desperately in need of reformation. 
There is obviously much demand for 
hard to get components to become 
available “off the shelf’. So why then 


have the kit suppliers neglected th< 
hobbyists in the electronics world? 

You only have to look at the recen 
“engineering” catalogs to get the gen 
eral picture. Components and “nick 
nacks” are becoming more and mor 
difficult to find amid the glossy pages o 
ready-made products. 

The situation is bad. Many an Elei 
tronics Australia project I liked I coul 
not build simply because of the ki 
price. Ask about buying single “thin 
goes or whatsits” and you are given th 
cold shoulder. Help! 

You run an excellent magazine. Kee 
up the good work! 

David Ius 
Strathfield West, NSW 


The view from 
Dick Smith Electronics 

I have followed with interest the 
Forum discussion on “Utopiatronics” in 
recent issues. 

Suffice to say, an organisation like 
ours welcomes suggestions from kit con¬ 
structors on how to improve our kits 
(after all, we owe our existence to hob¬ 
byists), and I wait with baited breath 
for subsequent letters on the subject. 

However, an explanation on my part 
may help readers understand why Dick 
Smith Electronics (DSE) presents kits 
the way it does. 

Any magazine project DSE kits up 
for must be commercially viable. Most 
readers can appreciate that whilst a 
project described in a magazine may 
have technical merit, this doesn’t neces¬ 
sarily mean it has commercial merit. As 
Gary Johnston points out, the invest¬ 
ment required to ‘kit up’ for a project 
can be enormous considering the man¬ 
power involved and the parts stock 
holding. So there must be a light at the 
end of the tunnel to make the invest¬ 
ment worthwhile. 

Bear in mind that this country has a 
relatively small population. A small per¬ 
centage of the population are electron¬ 
ics hobbyists and a percentage of these 
buy and build kits. 

I.G. stated his disappointment with 
the 100 Watt VHF Amplifier in the 
March issue not being available in other 
than kit form, as he is not prepared to 
outlay $249.00 in one hit. This project 
was conceived in order to provide a 
low-cost alternative to similar commer¬ 
cial devices. The performance of the kit 
amplifier is, I believe, equal to or better 
than commercial units costing well in 
excess of $400.00 


If DSE had not designed the amplifier 
or Electronics Australia had not pub¬ 
lished the article, what would I.G. have 
done? I’m sure that no supplier is offer¬ 
ing amplifiers for sale on a bit by bit 
basis. Of course, I.G. could always buy 
a unit on credit and thereby incur the 
added cost of interest, or perhaps he 
could put it on lay-by, but then he 
couldn’t possess it until he paid for it. 
The other alternative would of course 
be to go without it. 

I.G. may be surprised to learn that 
with the exception of the heatsink, case 
and PCB all other parts can be bought 
from local suppliers. Assuming we made 
those parts available in our stores, 
would I.G. still be prepared for the cost 
of bit by bit construction? Consider the 
following: 

• MRF247 transistors (equivalent to 
2SC2694 as used) are frequently adver¬ 
tised in the magazines. Cost — around 
$58.00 each; two required. 

• Coaxial relays DSE Cat. No. S7402. 
Cost — $34.50 each; two required. 

Cost so far — $185.00! What I am 
trying to point out is that the cost of the 
kit is less than the cost of the individual 
parts! 

Several writers have made the com¬ 
ment that we should only design kits 
using ‘standard parts’. This severely 
limits the type of projects that organisa¬ 
tions like DSE or EA can provide. If 
we were to adopt this policy, there sim¬ 
ply would be no Teletext Decoder, 
Stereo TV Receiver, amateur trans¬ 
ceiver projects, Series 200 amplifier, Al¬ 
gernon robot, EA tuner etc. 

Our aim is to place the latest tech¬ 
nology in the hands of hobbyists in the 
most economical manner, and I believe 
we do achieve this, to a large degree. 

We believe (or believed) that most 


constructors prefer a complete kit o 
parts. In fact, in most instances, it i 
cheaper for the hobbyist to buy a com 
plete kit of parts rather than the indi 
vidual parts. However, if constructor 
really only want a pack of hard to ge 
parts, we’ll consider this as an altema 
five. 

If we can be convinced that a suffi 
cient market exists for short form kit 
or individual parts, then we will mak< 
every effort to provide this service fo 
our customers. If you don’t write am 
tell us, we must assume that the ma 
jority are satisfied with the status quo. 

The reference to the size of our mar 
ket in this country brings me to th< 
point concerning the quality of kits ant 
instructions raised by I.G. in the July 
issue. 

If we had a worldwide market and th< 
resources and funds for developmen 
that Heathkit does, I have no doub 
that we could produce kits of a similai 
standard. The Heath Company wil 
easily spend hundreds of thousands oi 
dollars in developing a kit, a sum thai 
we could not possibly consider for the 
Australian market because the con 
sumer would not be prepared to pay the 
price required to cover development 
costs. 

One thing that I.G. fails to mention is 
how much he paid for his American kit 
and whether he bought it in instalments! 

The hobbyists of Australia must de¬ 
cide exactly what it is that they want. 
We are always prepared to listen to sug¬ 
gestions for improvements, but be 
realistic. There is no such thing as a 
free lunch! 

Garry Crapp, 
General Manager, 
Technical & Enthusiast Products, 
Dick Smith Electronics. 
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News Highlights 


Rocky winner 

Mrs Laurel Dumbrell, a Carss Park 
'Sydney) housewife, who also teaches 
ivriting to adults as a part time occupa- 
ion with the Arts Council, was the 
ucky winner of a Daihatsu “Rocky” in 
i recent computerised draw which in¬ 
volved over 19,000 subscribers to 
federal Publishing magazines. 

“Rocky couldn’t have come along at a 
>etter time,” said a delighted Mrs Dum- 
)rell. 

“My husband and I have been reno¬ 
vating an old farmhouse on some land 
n the Kurrajong Hills and we badly 
leeded a four wheel drive vehicle but 
:ouldn’t afford one.” 

“I still can’t believe our fortune — it’s 
i tremendous thrill.” 

Mrs Dumbrell, a subscriber to Pre¬ 
vention magazine, is pictured receiving 
ler keys to “Rocky” from Mr Rod 
Iragg, marketing manager of Daihatsu 
Australia. 


rouchscreen 
automatic teller 

Just when you may have thought au- 
omatic tellers were getting a little 
jasse, along comes this new touchscreen 
nodel from Philips. 

Claimed to be the most advanced au- 
omatic teller in the world, the machine 
ras been installed at the ANZ Bank’s 
'fight and Day Centre in the Melbourne 
suburb of Balwyn. It is based on an in- 
:eractive videodisc which gives custom- 
;rs full details of all the services avail- 
ible from the bank 24 hours a day, 
seven days a week — this in addition to 
conventional automatic teller services. 




Clones could outsell IBM 


The struggle for the US computer 
market is hotting up as more and more 
PC clones — computers that run the 
same programs as the IBM PCs — pour 
out of factories in the US and Asia. 

In fact, sales of the clones are grow¬ 
ing faster than sales of IBM-made com¬ 
puters and, according to some analysts, 
this could be the year that the clones 
combine to outsell IBM. Some industry 
observers are even predicting that 
Korean and Taiwanese makers could 


drive prices in the IBM PC-clone mar¬ 
ket down into the $US500 range. 

There are already some 70 Asian 
manufacturers of PC clones and most of 
these undercut IBM substantially. An¬ 
other fierce competitor is Tandy Corp. 
of Fort Worth, Texas which offers three 
IBM-compatible models: the Model 
1000, the Model 1200 and the Model 
3000. In the US, the Model 1000 sells 
for as little as $699 with a monochrome 
monitor, or $999 with a colour monitor. 


Multi-trip 
bus tickets 

What are those orange objects on the 
NSW buses? According to a news re¬ 
lease from the Urban Transit Authority, 
they will play a major role in rationalis¬ 
ing the bus fare system later this year. 

The ‘multi-trip’ ticket is offered at a 
discount rate and is for use in the 
special orange machines which are cur¬ 
rently being installed in the Sydney and 
Newcastle bus fleets. A West Australian 
firm, Associated Electronic Services Pty 
Ltd, has been awarded the contract to 


build the optical recognition system 
which identifies the cardboard tickets. 

Each multi-trip ticket entitles the 
holder to ten trips validated one at a 
time by inserting the ticket into the 
machine which will be near the driver. 
The machine then cancels the necessary 
units for each trip and prints the fare 
‘paid’ on the ticket. 

The system is mainly aimed at casual 
users and offers the chance for cheaper 
travel (ten tickets for the price of 
eight). The system also eliminates 
delays caused by paying cash and 
waiting for tickets and change. 
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News Highlights 


Masking the 
microchip by laser 

Developed in Britain by Ferranti 
Electronics, this new laser-driven pat¬ 
tern generator makes possible the 
manufacture of microcircuits at three 
times the speed of existing systems. The 
device uses a pulsed ultra-light laser to 
produce a reticle, which is a single 
image of one layer of a chip. 

Each microcircuit consists of several 
layers and, from the reticles, an array of 
final size images is produced to form a 
mask. Light is then projected through 
the mask to form the images of the chip 
design on the silicon wafer. The system, 
which produces a similar image quality 
to conventional light sources, needs no 
special gases and operates from a stand¬ 
ard clean room nitrogen supply. 

Research into the system is actually 
part and parcel of a large European 
mask-making development project led 
by Ferranti and funded by the Esprit re¬ 
search program. 

AWA’s technology 
group has new head 

Mr Peter Nicholson, General Man¬ 
ager AWA Subsidiaries and Chief Exec¬ 
utive of Electrical Equipment Ltd, has 
been appointed Group General Man¬ 
ager of the AWA Technology Group 
located at North Ryde. 

The Technology Group comprises 
four divisions of AWA: Defence and 
Transmission; Information and Control; 
Networking and Business Communica¬ 
tions; and Microelectronics. AWA- 
Rediffusion and the Measurement and 
Control Division of Electrical Equip¬ 
ment Limited will be added to the 
Technology Group following Mr Nichol¬ 
son’s appointment. 


Business Brief_ 

New address for 
Technicraft Electronics 

David Whitby’s Technicraft Electron¬ 
ics has moved to 69 Sutherland Road, 
Armadale, Vic 3143. Telephone (03) 
500 9064. Among other things, the com¬ 
pany will continue to supply kits for 
projects featured under the Technicraft 
name in Electronics Australia. 


Europe in space 
by mid 1990s 

According to recent overseas reports, 
France has won backing from the Euro¬ 
pean Space Agency for Hermes, its pro¬ 
posed version of the space shuttle. 

Hermes will be launched by a new 
cryogenic engine that is currently being 
developed and should be able to put 
European astronauts into space by the 
mid-1990s. France is expected to pick 
up half the $3 billion tab for the pro¬ 
ject, with Britain expected to commit at 
least $200 million. 

The decision to go with Hermes 
pushes Britain’s proposed spaceplane, 
called Hotol, into the background. De¬ 
signed by British Aerospace and Rolls 
Royce, Hotol would take off and land 
horizontally using a new type of engine. 
This engine, however, requires consid¬ 
erable development and Britain now 
hopes that Hotol will become the suc¬ 
cessor to Hermes. 



Scientific Electronics 
changes name 

Scientific Electronics, an Australian 
company which designs and manufac¬ 
tures switchmode power supplies, has 
changed its name to SETEC. Apart 
from the name change, it will be busi¬ 
ness as usual for the company which has 
volume contracts with the local com¬ 
puter industry and exports to both Asia 
and the USA. The company’s address is 
6 Holloway Drive, Bayswater, Vic 3153. 
Telephone (03) 762 5777. 



Above: SETEC Managing Director Petei 
Lloyd (left) and General Sales Manager 
Ian Hansen. 
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Crystal-growth 
experiments 
jianned for 
Space Shuttle 

NASA and the Boeing Aerospace 
Company recently entered into an 
greement to conduct a series of materi- 
ls processing experiments when Space 
Shuttle flights resume. 

The main objective of the exped¬ 
ients is to prove that crystals of a size 
nd quality impossible to create on 
iarth can be produced in space. These 
rystals are expected to be valuable in 
le commercial production of semicon- 
uctor and electro-optic devices. 

The experiments involve the manned 
peration of a chemical vapor transport 
rystal growth furnace which will be in- 
tailed in the galley area of the Shuttle 
rbiter’s mid-deck compartment. 

Boeing hopes to fly a total of three 
eparate furnaces on each of the three 
ights. Under the agreement, Boeing 
ill fund the experiments, and provide 
le crystal growth furnace and other 
eeded equipment. 


Until now, Australia has well and 
ily missed the bus when it comes to 
ace research. But the opportunities 
j there according to Space Test Inc, a 
s-based company which has been 
avily involved in the NASA space 
ogram. 

To drive the message home, Space 
st Inc. will be conducting a seminar 
space research in Sydney on 10th 
d 11th September, 1986. Speakers 
>m companies involved in both US 
d Australian space research will ad- 
ess the seminar, to be held at Syd- 
y’s Southern Cross Hotel, 
rhe seminar program will be divided 
o two streams: technical requirements 
d management. Included will be such 
jics as structures and loads; thermal 
]uirements; electromagnetic compat- 
lity; alternative flight options to the 
little (eg, Ariane); and space law — 
name just a few. Case studies will in- 
ide updates and reviews of major 
istralian projects such as Aussat and 
rrabooka. 

nirther information about the semi- 
r, which is co-sponsored by the Insti- 
ion of Engineers, Australia, can be 
tained from the Secretariat on (02) 
8 2955. 



SIMULATORS ARE common in the aviation industry but this unit, developed by 
Acet Ltd, a Perth engineering firm, is designed for training locomotive drivers. 
Two of the simulators have recently been purchased by Queensland Railways and 
will be installed at Gladstone and Mackay to train drivers employed in the coal 
mining industry. The contract is valued at $1.2 million. An earlier version of the 
Acet-designed simulator is already being used by mining companies operating 
heavy-haulage locomotives in the Pilbara. Britain, Brazil and China have expressed 
interest in the system. 


More People choose 
KIKUSUI, because ef... 

• 2 year Warranty — 

g^mmmrn 'Jk means quality and reliability 

• Alternate triggering 
function — makes 
troubleshooting easier 

• Peak-to-Peak trigger 
Level Lock — no resetting 
between measurements 

• Variable Hold-off — to 

stabilise flickering traces 

• DC trigger coupling — 

to trigger slow waveforms 

• Linear Autofocus — no 

refocusing between 
measurements 

• Excellent triggering 

• Bright, Sharp traces 



COS-5100TM 100MHz, 3CH, Delay Sweep 
COS-5060TM 60MHZ, 3CH, Delay Sweep 
COS 5042TM 40MHZ, 3CH, Delay Sweep 
COS-5041TM 40MHZ, 2CH Delay Sweep 
COS-5021TM 20MHz, 2CH, Delay Sweep 
COS-5020TM 20MHz, 2CH, 3 Trace 

★ 2 Switchable probes (10:1, 1:1) 
included with each KIKUSUI 
oscilloscope 
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JAYCAR No. 1 
for 

SILLY PRICES 


BANANA 

REPUBLIC 

SPECIALS 


2732,A EPROM 

Genuine Intel brand, 450nS 

NORMALLY $10.00 each 
ONLY 
1 - 9 $3.50 
10-24 $3.00 
25 up $2.50 each 


f TWEETERS^, 

I PIONEER brand corn -- 

I Cat. CT-2002 
1975 PRICE. 

\jONLY $2 each | 


Are you going Bananas 
over price increases? 
September is a slow 
month at Jaycar and we 
’-*ve slashed our prices 
} rock bottom. 

} don't "Monkey 
Around ", at these price 
> only talking 


UNBELIEVABLE 

SEMICONDUCTOR 

BARGAINS!!! 

MOTOROLA 6800 SERIES 
6809 

8/16 bit microprocessor - Cat. ZZ-8055 

NORMALLY $10.00 each 
$5.00 each 

6821 _ 

Peripheral interface adaptor 


$2.00 each 

6845 

CRT controller - Cat. ZZ-8063 

NORMALLY $1 ZOO each 
$5.00 each 

6850 

Asynchronous communications interlace 

adaptor 

Cat. ZZ-8065 

NORMALLY $7.00 
$2.00 each 

6818 

Real time clock 
Cat. ZZ-8057 

NORMALLY $10.00 
$3.00 each 
MEMORY 

27128 
Cat. ZZ-8468 

1-9 $5; 10 - 99 $4; 100+ 


2114 RAM 
~ ZZ-8414 

■ 9 $2; 10 - 


2.50 



“TUOHK” 

BOARD GAME 

FOR COMMODORE VIC64 
OWNERS 


f BLANK FIBREGLASS \ 
BOARD 

Singlesided copper clad, for making your 

f GENUINE CANNON \ 

ISD RIGHT ANGLE SOCKET 
NORMALLY $5.75 each 

300mm x 300mm 

Cat. HP-9510 

3 NOW ONLY $2 each 

ONLY $5.00 each 

NORMALLY $8.95 ___ 

SAVE $3.95 p — 

S3T ^ ^ 

[® EJJ 

r TO-3 TRANSISTOR - - A 

SOCKET Ll'Uy \ 

Phenolic type V?' c fs M 

ONLY 10 for $1 

NORMALLY 250 each 

qa\/c cn ^ V 

MINI BURGLAR ALARM 

WHAT A 

t>AVt$t.ou 

V 7 J 


We thought it would sell, 


Jinversity of the Hard Knocks”. Basically blit 3 laS it d jdfl’t. 


into your VIC64 which contains 5000 


NOW ONLY 

$19.95 
SAVE $30.00 

WHAT A FLOP 



.._ an alarm you can use it to protect a 
garage, tool shed, holiday house, boat and 
sheds, caravan, video recorders, etc. Far 
more information on the alarm in our 1986 
Catalogue. 

Or, you can pull it apart and use the parts. 
YOU GET:- 

1 x Horn speaker (Arista brand) 

-value $13.01 

1 x Jiffy box-Value $1.85 


TOTAL VALUE $23.87 in 
parts 

ALL THIS FOR ONLY 

$10.00 

Less than the price of the horn 


Mounted on bakelite 
with plug. 

Cat. PS-0262 

NORMALLY 36c each 
20 for $1 
THAT’S 5C ea 

Twin RCA Socket 
Mounted on bakelite 
with plugs. 

Cat. PS-0263 dR 

NORMALLY 75c each 
10 for$1 
V THAT'S IQcea 



SPEAKER TERMINALS 

Spring terminal for easy connection. 
NORMALLY 75C each 
ONLY $1 for 5! 

Cat. PT-3001 

THAT’S 2O0ea 




DB25 PLUGS & SOCKETS 
AT SILLY PRICES 

(Solder cup, gold plated) 

MALE Cat. PP-0840 

$2.50 each 
10 up $2.20 each 
SAVE UP TO $1.75 

FEMALE Cat. PS-0844 

$3.00 each 
10 up $2.75 each 
SAVE UP TO $3.05 

BACKSHELLCat. pm-0848 

$1.50 each 

10 up $1.25 each 

SAVE UP TO 950 


AVTEK 

AUTOANSWER „ 
MODEM cA vE $5° 
$299 


PLUG & SOCKET 

A 3 pin line plug and chassis socket suited 
for low voltage or speakers, etc. 
NORMALLY 904 each 

ONLY5pr for $1 tekS* 

THAT’S 20cea 1*** 

Cat. PS-2092 


f 4AA BATTERY HOLDER\ 

Holds 4 penlight batteries. Suites many^^te. \ 
Cat. PH-9200 

NORMALLY 700 each 

5 for ONLY$1 
THAT’S 20cea 
6AA BATTERY HOLDER 

Holds 6 penlight batteries 

NORMALLY $1 each 
ONLY $1 for 4 
THAT’S 25Cea 

iCat. PH-9206 
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VIFA SPEAKERS 


ggpgS3SSSSSS5S& 

ONLY$399 



I 


AEM 6000 POWER AMP 





n 


1 

m 


ONLY $499.00 _ 

“Remember Jay car Kits are 

Australian Made!’’ 




INSURANCE 
AGAINST A 
COSTLY 
TURBO 
FAILURE! 


CONTROLLER 
ONLY $25.00 


PLAYMASTER 60+60 
ONLY $249.00 

Cat. KA-1650 





























































































Inside the PT.2 

OSCILLOSCOPE 


The differences between oscilloscopes can 
be found in their specifications and features. 

This article describes the characteristics that 
affect performance. 

by MARGE GUSTAFSON, LARRY JOHNSON & CARL LARON 


Examine the catalogs of any test- 
equipment manufacturer or distributor 
and you will find a multitude of differ¬ 
ent oscilloscopes. The reason for that, 
of course, is that each oscilloscope is 
better for some particular application 
than others. At one end of the scale, 
you’ll find the inexpensive “hobbyist” 
models that are suitable for occasional 
workbench use. At the other end, you 
will find the multi-thousand dollar lab¬ 
oratory models. The differences be¬ 
tween them are features and specifica¬ 
tions. But what are those features and 
specifications, and which ones are most 
important in determining which scope is 
right for you? We will answer those 
questions for you in this article. 

Bandwidth 

The most basic oscilloscope specifica¬ 
tion is vertical bandwidth. When decid¬ 
ing between scopes, that specification is 
your best indication of whether or not a 
particular scope is suitable for your 
application. 

The vertical amplifier of an oscillo¬ 
scope is designed so that its frequency 
response remains more or less the same 
until it reaches some point, known as 
the 3dB, or half-power, point. At that 
point, the displayed vertical signal is 
down 3dB (or at -3dB) with respect to 
a low-frequency reference voltage (see 
Fig.9). At frequencies higher than the 
3dB point, the oscilloscope’s response 
will roll off at a rate of approximately 
6dB-per-octave. 

Oscilloscopes that have a roll-off that 
is considerably higher than 6dB-per- 
octave will have trouble reproducing the 
high-frequency components of complex 
waveforms. Those with a roll-off rate 
that is considerably lower than 6dB-per- 
octave will suffer from overshoot on 
pulse signals. 

It is obvious that the wider the band¬ 


width the more versatile the oscillo¬ 
scope. Also, it is obvious that the wider 
the bandwidth, the more expensive the 
oscilloscope. That is so because it is ex¬ 
pensive to produce a vertical amplifier 
that has nearly flat response across a 
wide bandwidth. Thus, unless you have 
money to spare, it pays to consider 
carefully how much bandwidth you 
really need. For general experimenta¬ 
tion, or occasional TV or audio equip¬ 
ment troubleshooting, a bandwidth of 
15MHz or so should suffice. If you 
regularly service video equipment, or 
work with digital equipment, a higher 
bandwidth will probably be needed. 

Comparing oscilloscope bandwidth 
ratings is not always as simple as it 
should be. That’s because all manufac¬ 
turers do not quote the specification in 
the same manner. While most use the 
3dB point as the upper bandwidth limit, 
some use 3.5, 4 and even 6dB.While the 
specification might be accurate, a band¬ 
width that is specified as being 4dB 
down at 50MHz is not the same as one 
specified as 3dB down at 50MHz. Use 
of non-standard specifications can 
stretch the bandwidth by 50%, or even 
more. 

When working with computers, or 
other digital equipment, a second speci¬ 
fication, closely related to bandwidth, 
becomes important. That specification is 
risetime. Risetime is defined as the 
period required for the leading edge of 
a pulse to rise from 10% to 90% of its 
ultimate level (see Fig. 10). It is related 
to bandwidth as follows: 

T r = 0.35/f 

where T R is the risetime in microsec¬ 
onds, and f is the bandwidth in MHz. 

To examine short-duration pulses, 
such as the rapidly changing digital 
logic-levels within a computer, you need 
a scope with a wide enough bandwidth 
to display those pulses without distor¬ 


tion. For example, to see pulses with 
5-nanosecond (ns) risetime, an oscillo 
scope with a 70MHz bandwidth is re 
quired (0.005 = 0.35/f; f = 

0.35/0.005 = 70). 

Oscilloscopes come with vertical am 
plifiers that are AC coupled, via ; 
coupling capacitor, or both AC and D( 
coupled (no coupling capacitor). Thi 
chief difference between the two is tha 
the DC component is filtered out whei 
the scope is used in the AC mode. Gen 
erally, all but low-cost units offer botl 
coupling modes. 

When operated in the AC-couplei 
mode, the oscilloscope will have ai 
upper 3dB point determined by th< 
vertical-amplifier’s frequency response 
and a lower 3dB point that is deter 
mined by the low-frequency reactanci 
of the coupling capacitor. That lowe 
3dB point is generally between 2-10Hz 
In addition, in the AC coupling mode 
the peak input must be specified. Tha 
peak input is typically 400-600 volts A( 
plus DC. 

Oscilloscopes that offer both AC an< 
DC coupling have an input mode selec 
tor switch. This will usually have i 
third position labelled “ground”. Thi 
position disconnects the vertica 
amplifier from the input connector an< 
simultaneously grounds the input to tha 


^ -«B 
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L-OFF CONTINUES 

T -6dB/OCTAVE 
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FREQUENCY - MHz 


Fig.9: the vertical amplifier of an oscillo 
scope is designed so that its response i 
reasonably flat to a point known as th 
3dB point. That point defines the oscillo 
scope's bandwidth. 
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This article originally appeared in 
“Hands-On Electronics”, Vol.2 No.5, 
and appears here by arrangement. 

amplifier. This setting allows the 0-volt 
position of the trace to be noted. 

Sensitivity 

Almost as important as bandwidth is 
the specification known as input sensi¬ 
tivity, or deflection. This specification 
refers to the minimum signal voltage re- 

B uired to produce a usable deflection on 
le scope’s CRT display. Generally, this 
deflection is defined as one graticle divi¬ 
sion (usually 1cm). 

As should be obvious, a scope with a 
sensitivity specification of 2mV/cm is 
more sensitive than one with a sensi¬ 
tivity of 5mV/cm. But sensitivity speci¬ 
fications are given in both peak-to-peak 
(p-p) and root-mean-square (rms) volt- 
iges. There is a significant difference. 
To make a meaningful comparison, you 
can convert rms to p-p by multiplying 
the rms rating by 2.8. For example, a 
scope rated at 2-volts rms would be 
rated at 5.6-volts p-p (2.8 x 2). Thus, a 
scope rated at 2-volts rms is not as 
sensitive as one rated at 5-volts p-p 
(5.6- vs. 5 volts). 

Bear in mind that it is difficult to do 
my meaningful analysis of signals that 
ire only one divison high. Usually, you 
ivill want the signals to be at least two 
livisions in height; four divisions of 
leight will allow you to see most signal 
letails. On the other hand, the higher 
he sensitivity, the more expensive the 
scope. 

You can determine the sensitivity of 
he scope by looking at the vertical am- 
ilifier control. The lowest setting on 
hat control is the vertical sensitivity of 
he oscilloscope. If the scope has a 
vertical magnifier, divide that lowest 
setting by the magnification factor. 
ITius, an oscilloscope that has a mini- 
num setting of 5mV/cm, and a 5 x mag- 
lifier, has a minimum sensitivity of 
.mV/cm. 


Input impedance 

For almost all applications, an oscillo¬ 
scope with a high input impedance is 
desirable. That prevents the oscilloscope 
from affecting the circuit that it is being 
used to test. These days, almost all os¬ 
cilloscopes have an input impedance of 
one Megohm (one-million ohms). 

Triggering 

Most sophisticated oscilloscopes pro¬ 
vide several trigger options to make the 
unit more versatile. Those options in¬ 
clude positive- or negative-slope trigger¬ 
ing, triggering level, trigger signal 
source (external, internal, power-line, 
etc), and more. 

As with the vertical amplifier, sensi¬ 
tivity and bandwidth are used to de¬ 
scribe trigger circuitry performance. 
Generally speaking, sensitivity should 
be sufficient to allow a stable trace of 
one division or less to be displayed. 
Trigger bandwidth defines the highest 
frequency that can be displayed with 
any degree of stability at the oscillo¬ 
scope’s minimum deflection. That speci¬ 
fication determines the ability of an os¬ 
cilloscope to trigger on complex wave¬ 
forms, and the stability of the display of 
such waveforms. Generally, the trigger 
bandwidth should be at least as wide as 
the vertical bandwidth. Anything less 
than that will provide unacceptable re¬ 
sults when viewing complex waveforms. 
On the other hand, a trigger bandwidth 
of twice the vertical bandwidth will pro¬ 
vide outstanding results. 

Features 

As important as specifications are, it 
is often the features that make an oscil¬ 
loscope either suitable or unsuitable for 
a particular application. Let’s briefly go 



Fig. 10: risetime is defined as the time it 
takes for a pulse to go from 10% of its ul¬ 
timate value to 90% of that value. 


-njir 



Fig.ll: in the add mode, the two channels 
are added together algebraically. If one of 
the channels is inverted, that mode is use¬ 
ful in comparing the two input signals. 

over some of those features and their 
use. 

Last time, we looked at the two meth¬ 
ods oscilloscopes use to display two 
simultaneous traces — alternate and 
chopped. In addition, all dual-trace 
scopes are capable of displaying only 
one channel at a time. 

More sophisticated oscilloscopes offer 
yet another option, called add. In this 
mode, the two signals are added alge¬ 
braically, and displayed as a single 
trace. Most often, oscilloscopes 
equipped with this option also provide a 
control that allows you to invert the po¬ 
larity of one of the traces. When that is 
done, and the signals are added, the 
parts of the signal that are common to 
both inputs are not displayed — only 
the parts of the signal that are different 
are seen (see Fig.ll). This allows for 
easy comparison of the inputs. 

Voltage calibrators are found on 
many oscilloscopes. They provide the 
user with an easy way to check the ac¬ 
curacy of the oscilloscope’s vertical am¬ 
plifier and permit compensation of the 
probes. (If probes were ideal, no such 
compensation would be needed. How¬ 
ever, real probes have some capacitance 
that can cause distortion of the dis¬ 
played waveform. As a result, most os¬ 
cilloscopes use probes that have a com¬ 
pensation adjustment to counteract that 
effect.) 

If you expect to see the fine details of 
the display, you need a trace that is as 
sharp as possible. A trace that is unac¬ 
ceptably thick can hide such things as 
ringing and overshoot. Most scopes 
have adjustments that are used to con¬ 
trol the characteristics of the trace. 
Those are focus, intensity, and astigma¬ 
tism. The purpose of the first two of 
those is self explanatory. The astigma¬ 
tism control is used to shape the beam 
into a perfectly round dot. 

Most oscilloscopes have controls that 
allow you to adjust the horizontal and 
vertical position of the traces. Units 
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Oscilloscope 

without such controls have limited ver¬ 
satility. You should also be sure that 
those controls allow you to position 
either trace anywhere on the screen. 

Most dual-trace oscilloscopes offer an 
X-Y mode. In this mode one channel 
serves as the horizontal channel. This 
allows you to use a triggered scope in 
the same manner as an older recurrent- 
sweep oscilloscope with separate hori¬ 
zontal and vertical inputs and is useful 
for examining Lissajous figures, phase 
differences, vectorscope displays, etc. 

As we saw last time, the graticle is 
the grid that is placed on the face of the 
CRT. But how that grid is placed there 
can sometimes affect the accuracy of the 
oscilloscope. If there is any space at all 
between the graticle and the face of the 
CRT, a considerable parallax error can 
be introduced. Because of that, the 
graticle must be placed as close to the 
face of the CRT as possible. In addi¬ 
tion, a parallax error can even be 
caused when the graticle is placed 
directly on the face of the CRT. This 
error is caused by the thickness of the 
glass itself. (Remember, the display is 




Fig.12: the Tektronix/Sony 1336. This scope features an on-screen alphanumeric display 
and digital trace storage. 


generated by exciting phosphors that 
are located on the inside surface of the 
glass). Thus, the most accurate displays 
are obtained on oscilloscopes that have 
their graticle etched on the inside sur¬ 
face of the glass. However, such tubes 
are expensive. 

To make the lines of the graticle 
stand out, some more expensive oscillo¬ 
scopes offer an illuminated graticle. 
There are many methods through which 
that can be achieved. One is simply to 
flood the graticle with light. A better 
method is to illuminate the edge of the 
graticle. On graticles where the lines 
have been etched rather than printed, 
this method will result in a very uniform 
display. 

Delayed triggering, or gating, allows 
you to observe, in a horizontally ex¬ 
panded format, only the portion of a 
waveform that is of interest. It does so 
by delaying the triggering of the scope 
until a particular point in the waveform 
is reached. Thanks to the inclusion of a 
display intensifier, or marker, use of de¬ 
layed triggering is fairly easy on most 
scopes. The latter is used to mark the 
portion of the waveform that is of inter¬ 
est. Once that is done, the delay time, 


which is actually the timebase you wish 
to use to view the selected portion of 
the waveform, is chosen. You then acti¬ 
vate the delayed triggering option and 
the display opens up and shows the 
selected portion of the waveform in 
detail. 

The above are some of the more basic 
oscilloscope features; there are, of 
course, many more. Some oscilloscopes 
include built-in DMMs. Others offer on¬ 
screen alphanumeric readouts (see 
Fig. 13), colour displays, the capability 
to store traces in memory, multiple- 
trace (4, 8, or even more) displays, and 
just about anything else you can think 
of. Some of the newest oscilloscopes are 
even using digital signal-processing tech¬ 
niques. In such a scope, a measured 
trace can be manipulated and displayed 
in an almost unlimited number of ways. 
Unfortunately, those oscilloscopes are 
prohibitively expensive at present for 
most applications. 

Now that we know how an oscillo¬ 
scope works, and what its various speci¬ 
fications and features mean, it’s time to 
learn how to use one to its best advan¬ 
tage. This will be the subject of our 
final article next month. © 








































Creative Microprocessor Australia, 
Jnit 6D, 23-25 Windsor Road, 
slorthmead, NSW 2152 
TELEPHONE: (02) 630-8700 
TELEX: 177503 PATLAS 


For supplies of Electronic 
Components and design and 
development of Electronic 
equipment contact: 
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THE PROFESSIONAL’S CHOICE IN SECURITY EQUIPMENT 

Designed & Developed for the Security Industry 
by Creative Microprocessor Australia 
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A COMPONENT TESTER 
WITH A 
BUILT IN SCOPE 


2 Channels DC-20 MHz 
Max sensitivity 2mV/cm. 

0.2 s/cm-20 ns/cm 
including X10 magnification 
triggering up to 40 MHz. 
Component tester 
Operating mode: 

Channel 1, 

Channel 2, 

Channel 1 & 2 
alternater or chop 


Price $830 Including T 


Ken ELEC(RUST. J 

" N.S.W. (02) 439 5500 OLD. (07) 393 0311 S.A. (08) 


48 Henderson Rd., 
Clayton, Vic. 3168 
Telephone: (03) 5601011 


W.A. (09) 322 4542 
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FORUM 

Conducted by Neville Williams 


CD PLAYERS 


Do some models 
sound better 
than others? 

In a disarmingly pleasant way, a reader from Queensland in¬ 
vites me to discuss a subject which he feels should prove 
“both topical and provocative” — an understatement if ever 
there was one. Whichever way I respond, I am sure to raise 
somebody’s hackles, as happened with “Utopiatronics” in the 
May issue. 

His letter opens with an appreciative word and a pat on the back, followed by 
an unmistakeable shove: 


I would like to express appreciation 
for your “Forum” column, which I have 
enjoyed for more years than I care to 
count. The thought-provoking matters 
raised and the arguments presented I 
have found both educative and stimulat¬ 
ing. 

Here is a subject you might care to dis¬ 
cuss in your column; I am sure that 
readers will find it both topical and 
provocative. 

What an agreeable person (I mustn’t 
say “man”); and a way with words, too! 
What follows could reflect genuine puz¬ 
zlement, lucidly expressed, or a “line” 
with a baited hook! 

Why are we led to believe that all CD 
players reproduce music to the same 
level of accuracy and acceptability? Re¬ 
views quote the usual technical details: 
frequency response, distortion levels and 
so on. But surely the prime requirement 
is an accurate analog signal from digital 
information under a variety of condi¬ 
tions. 

Strings appear to be the main problem, 


possessing complex waveforms that pre¬ 
sent significant difficulties when an at¬ 
tempt is made to reconstruct them. 

From my listening tests, and from dis¬ 
cussions with selected and apparently 
knowledgeable dealers, it appears that 
one brand of player is better than all the 
others at producing quality sound, 
though it offers little else for its substan¬ 
tial price tag. A couple of others are 
good performers and are followed at in¬ 
tervals by the rest of the field, all provid¬ 
ing acceptable sound, or so we are told. 

Yet reviewers continue to quote techni¬ 
cal specifications and operating features 
rather than telling us how they actually 
sound. 

How do the terms “decoding chip”, 
“oversampling", “filtering" and "correc¬ 
tion circuitry” relate to the quality of the 
resultant analog signal? 

I do hope that you can provide some 
characteristically revealing comment on 
this confused issue. 

R.L. (Oxford Park, Qld). 


I should perhaps mention that R.L’i 
letter was written earlier in the yeai 
but, as sometimes happens, it had to be 
held over for a couple of months, bj 
reason of other commitments. In fact, 
that may not be a bad thing because, 
with the CD scene changing so rapidly, 
our response can take in aspects which 
were less apparent then than now. 

It seems incredible that, less than four 
years ago, I was having to scratch 
around, here and overseas, to assemble 
sufficient basic information to present a 
series of introductory articles to the sys¬ 
tem in the February-March 1983 issues. 

My initial reaction, and that of most 
readers, was one of incredulity at the 
way-out nature of the technology. The 
mind still boggles at the idea of an in¬ 
formation spiral of such microscopic di¬ 
mensions that sixty optical CD “tracks” 
can fit into the space occupied by a sin¬ 
gle groove in an LP recording; or thirty 
tracks into the width of a human hair! 

How could equipment working to 
such dimensions ever be mass produced, 
especially at an affordable price? And 
how could it be anything but vulnerable 
and unreliable in the hands of everyday 
users? 

CD was dismissed by many as an ex¬ 
ample of technology gone mad — a sys¬ 
tem doomed to failure or, at best, one 
that would have to struggle for many 
long years to make any impression on 
the solidly entrenched “black” disc. 

Rapid acceptance 

Those early reservations seemed to be 
borne out by massive rejection rates in 
compact disc production. Now, a mere 
three years later, the same factories face 
a quite different problem in not being 
able to keep up with the ever-increasing 
demand for their product. And record 
companies, which decided to wait and 
see, have been left with egg on their 
corporate faces. 

CD players are also being mass pro¬ 
duced in huge numbers, apparently 
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without undue difficulty, and have been 
marketed in Australia for as little as 
$300 for a known brand unit — despite 
our deflated dollar. 

Having in mind the likely perform¬ 
ance of even budget priced CD players, 
a few hundred dollars is a modest out¬ 
lay compared with what one can spend 
on a phono deck with lesser specifica¬ 
tions. 

For me, the impact of the CD system 
on the Australian market was high¬ 
lighted when preparing the recent arti¬ 
cles on phono players. In discussing hifi 
systems with one prominent distributor, 
I was told that a hi-tech phono deck 
was no longer an automatic inclusion in 
their up-market rack mounted systems. 
More often than not, a CD player was 
the preferred option. 

Said the sales manager: “If a phono 
deck is required, the client is inclined to 
opt for a modestly priced unit, purely to 
retain the ability to play black discs, if 
necessary.” 

Legitimate technology? 

Practicalities aside, the main concern 
of hifi devotees has been whether digital 
technology is a legitimate method of 
recording and reproducing quality 
sound. Intuitively, it seemed all wrong, 
and they have said as much, frequently 
and loudly. 

This thought is undoubtedly behind 
R.L’s proposition: 

‘‘But surely the prime requirement is 
the reproduction of an accurate analog 
signal from digital information under a 
wide variety of conditions. Strings ap¬ 
pear to be the main problem, possessing 
complex waveforms that present signifi¬ 
cant difficulties when an attempt is made 
to reconstruct them. ” 

Unless I am much mistaken, R.L. 
sees the “reconstruction” of analog 
waveforms as a questionable process, 
peculiar to the digital system; with com¬ 
plex information (eg, strings) it is inher¬ 
ently difficult to reconstitute the kind of 


“accurate” analog signal which we need 
and to which we are accustomed. 

This would seem to be an appropriate 
point to take up R.L.’s invitation to 
“provide some characteristically reveal¬ 
ing comment on this confused issue”. 

Let me put to R.L. a question that, I 
recall, arose on a previous occasion: 
When was the last time that he listened 
to the reproduction of any analog signal 
— let alone an “accurate” one? It 
would certainly not have been from: 

• A so-called “analog” tape, because 
the remanent flux pattern on the tape 
is an integrated resultant of spikes or 
“samples” at the bias frequency, typi¬ 
cally 70-80kHz. 

• A so-called “analog” disc, because 
nearly all discs are transcribed in the 
first instance from a tape master. 

• Radio, because the recovered audio is 
reconstructed in the receiver from a 
sampling process involving the carrier 
and stereo multiplex frequencies (in 
the case of FM-stereo). 

That leaves a handful of limited edi¬ 
tion, direct cut-stereo LP discs as the 
only accessible source of sound re¬ 
corded in pure-non-reconstructued ana¬ 
log form. 

In saying this, I am not making a spe¬ 
cial case for direct-cut discs, nor am I 
trying to belittle tape, black discs or 
radio. I am simply making the point 
that virtually all the reproduced music 
we listen to is pseudo-analog which has 
been “reconstructed” from information 
samples by processes that — if measure¬ 
ments mean anything — are less elegant 
than modem digital sampling. 

R.L.’s lines of demarcation may need 
to be redrawn! 

Orchestral strings 

I am not sure whether his remarks 
about strings were prompted by our 
own recent observations on the subject 
but, if so, they too are somewhat mis¬ 
placed. 

The point we were seeking to make, 


since supported by people who should 
know, is that massed orchestral strings 
and massed choral voices can sometimes 
sound “distorted” at an actual perform¬ 
ance, whether or not a recording is 
made. 

The apparent explanation is that a 
multiplicity of independent sound 
sources, nominally in unison but mar¬ 
ginally out of tune with each other, can 
create a mass of potential, random low 
frequency beats, sensed as “edginess” 
and “congestion”, and essentially simi¬ 
lar to intermodulation distortion in a 
recording or amplifier system. 

The problem increases with the num¬ 
ber of sound sources, the degree of dis¬ 
harmony and the effect of unsuitble 
acoustics, leading to the conclusion that 
some performances by some ensembles 
in some venues are likely to sound 
“cleaner” and less “congested” than 
others — whether heard “live” or per 
medium of a recording. 

I don’t go along with R.L.’s sugges¬ 
tion that orchestral strings are especially 
at risk with a digital system. It would be 
nearer the mark to suggest that massed 
orchestral strings or massed choral 
voices are especially vulnerable to any 
recording or any reproduction system 
which exhibits a significant order of in¬ 
termodulation distortion. 

Having listened to, and reviewed, 
numerous digitally-sourced recordings 
since they were first released in the late 
’70s, my own impression is that they 
compare more than favourably with 
those recovered (“reconstructed”) from 
bias-based remanent flux on a so-called 
“analog” tape master. 

Those reviews? 

And that brings us to the core of 
R.L.’s letter: why do equipment review¬ 
ers have a lot to say about facilities and 
specifications — all of which follow a 
pattern — and very little about the al¬ 
leged subtle differences between CD 
players, which make one better than an¬ 
other at “producing quality sound”? 

Okay, let’s think about it. 

In the BCD (Before Compact Disc) 
era, when available signal sources ex¬ 
hibited fairly obvious aberrations in 
terms of frequency response, distortion 
and noise, it was not unduly difficult for 
reviewers to come up with a compre¬ 
hensive objective and subjective reac¬ 
tion to a new product. 

They could react to its presentation 
and specifications, measure its perform¬ 
ance, listen to the end result and hope¬ 
fully point up a logical relationship be¬ 
tween the measurements and the sound. 
To me, the most helpful reviews fol- 


From 78s to CD! 


While current model CD 
players and high quality com¬ 
pact discs can bring the finest 
ever sound into the home, the 
rapid adoption of CD as an all¬ 
purpose system is prompting the 
transfer of older but interesting 
recordings to the new format. - 
Musically important classical 
performances from the LP era 
are no surprise but they have 
now been joined by memorable 
jazz recordings from the ’20s 


and '30s, re-processed by Aus¬ 
tralian engineer Robert Parker, 
from original 78rpm shellac 
pressings. 

Using the latest digital tech¬ 
nology, as described in our Sep¬ 
tember '84 issue, to add ambi¬ 
ence and dimension, and reduce 
surface noise, the reprocessed 
recordings proved highly suc¬ 
cessful on LP. They are now 
being made available on com- 
pact disc. _ 
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FORUM - continued 


lowed that general pattern. 

However, some reviewers and com¬ 
mentators have chosen to scorn meas¬ 
urements, rely on their own “golden 
ears” and, as often as not, express their 
likes and dislikes in grossly exaggerated 
— and technically imprecise — terms. It 
burnishes their ego, I guess, and pro¬ 
vides diverting copy for the impression¬ 
able. 

Compact disc players have drastically 
altered the rules of the game, although 
some seem not to have noticed. 

Thanks to the digital technology, the 
level of performance has been substan¬ 
tially lifted, with frequency response, 
distortion, signal/noise ratio, channel 
separation, &c, far more uniform, 
model to model, and deck to deck, than 
was ever the case with analog equip¬ 
ment. 

The simple truth is that CD players 
to date have been sufficiently good and 
sufficiently uniform to make it very dif¬ 
ficult indeed to pick and choose on 
sound alone. What’s more, practical, 
technically-aware reviewers realise that, 
in everyday use, the ultimate quality 
will be determined, not by the player, 
but by the source recording and the re¬ 
mainder of the reproducing chain. 

But that doesn’t suit, nor does it 
deter, those who delight in over-state¬ 
ment. Perhaps I should add: “or some 
who write advertising copy”. They still 
profess to discover startling, manifest 
and important differences in sound 
quality — and thereby lead (or mislead) 
others to expect them. 

Real or imaginary? 

I am not denying that there may be 
sonic differences between some CD 
players. What I am suggesting is that, in 
reality, they are far more subtle and 
elusive than is often claimed, to the ex¬ 
tent that few listeners would ever be 
aware of them. 

If you think that I’m “sticking my 
neck out” in saying this, I refer you to 
an article in “Stereo Review” magazine 
for January 1986 entitled “Do all CD 
players sound the same?” 

Aware of the interest in this latest 
hifi faction fight, the editors sought an 
answer with rigorously designed and 
controlled tests organised by David L. 
Clark, originator of the ABX Compara¬ 
tor system. The two-day tests were con¬ 
ducted in an IEC (provisional) standard 
listening room at DLC Design in Michi¬ 
gan, USA, and involved eleven mem¬ 


bers of a Detroit based audio-hifi 
group, all of them experienced listeners. 

In the ABX system, two devices 
under test, A & B are compared by the 
listeners to a reference, which they se¬ 
lect at will by pressing buttons. In fact, 
the “reference” is either A or B, se¬ 
lected randomly at each switching by a 
computer. Each time a button is 
pressed, the listener must decide 
whether its sound matches that of A or 
B and must register a vote accordingly. 

Neither listeners nor operators know 
which device is in use at any instant so 
that the tests are completely “double 
blind”. It is left to the computer to 
register and tabulate the correct and in¬ 
correct verdicts. 

If there are discernible differences 
between the devices under test, they 
will be apparent as a statistical predomi¬ 
nance of correct verdicts, indicating that 
a valid basis exists for listeners to ex¬ 
press a preference for one or the other 
— for whatever reason. On the other 
hand, a statistically random result indi¬ 
cates that the listeners were guessing 
and that there is no reliably discernible 
difference. 

Essential precautions 

According to the Author, the levels 
had to be precisely balanced before 
each set of tests (presumably on white 
noise) because it was found that a loud¬ 
ness margin of even 0.2dB was enough 
to make a player sound “better”! 

As a further precaution, the players 
being tested were maintained in exact 
note-by-note synchronisation by using 
an external time clock to keep one of 
them in step with the other. This was to 
forestall any possibility of a signal lead 
or lag prompting educated guesses. 

In all, twenty tests were performed 
on each of six CD players from exotic 
to economy models and using recorded 
material ranging from impulse signals, 
through white noise to selected music. 

The results were detailed in the origi¬ 
nal article but the overall conclusion is 
what matters in the present discussion. 
Differences were discernible (just) be¬ 
tween some of the players with impulse 
signals and with low-level white noise. 
With music, the computed scores ceased 
to be statistically conclusive. 

This observation held true, inciden¬ 
tally, for the Carver DTL-100, as re¬ 
viewed in our January ’86 issue. With¬ 
out the so-called “time lens” in circuit 
(I quote): “the differences, if any, were 


very difficult to detect”. With the Time 
Lens switched in, differences became 
apparent, because of the deliberately 
modified compensation., 

In the light of this, John Clarke’s re¬ 
view of the Carver in EA would seem 
to have been “spot on”. 

One other observation, attributed to 
David Clark, caught our eye. Examina¬ 
tion of the printout failed to reveal any 
one listener inarguably more perceptive 
than the rest. Either there were no 
“golden ears” in the group, or they all 
answered to that description! 

Present implications 

The “Stereo Review” article will cer¬ 
tainly not be the last word on the sub¬ 
ject. It covered only six models and, 
while they were selected to be repre¬ 
sentative, the findings on some other 
models might have uncovered differ¬ 
ences attributable to aspects of the 
decoding mentioned in R.L’s letter. 

Again, cheap — and nasty — models 
might conceivably turn up in the future 
which could fail to live up to expecta¬ 
tions. 

But what we have in front of us, right 
now, is evidence that, deprived of ex¬ 
traneous clues and required to produce 
acceptable statistical evidence, a panel 
of eleven experienced hifi devotees 
failed to identify more than, at most, 
fleeting differences between six repre¬ 
sentative CD players. 

It supports the position of a reviewer 
who hesitates to do more than rate the 
sound as “well up to the standard ex¬ 
pected of a CD player,” knowing that 
to make or imply comparisons calls for 
facilities and procedures rivalling those 
described above. 

Conversely, it does nothing for the 
credibility of others, including R.L’s 
“selected and apparently knowledgeable 
dealers” who, without cognisance of 
problems and precautions, boldly assert 
what an expert listener group in the 
USA were not able to establish under 
controlled conditions. 

Does that mean that expensive CD 
players are a dubious investment? To an 
impecunious devotee who can get by 
without functional frills, they possibly 
could be. But there are any number of 
enthusiasts who simply cannot be con¬ 
tent with equipment which might just 
miss out on some elusive subtlety or fall 
foul of some hypothetical hazard. 

That’s probably what’s behind the 
closing remark in the “Stereo Review” 
report: “The main conclusion seems to 
be that audible differences do exist but 
they don’t matter, unless you think they 
matter!” © 
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NEW CHIPS IN STOCK 

Phone us for prices 
SY6502A CPU 

SY6520A Peripheral Interface Adaptor 
SY6521A Peripheral Interface Adaptor 
SY6522A Versatile Interface Adaptor 
SY6532A RAM I/O Timer Array 
SY6551A Asynch Comms Interface Adaptor 
MC6845P CRT Controller 


TALKING CHIPS FOR 
UNDER $30 

Our code-to-speech chip set consists of two 
chips - the SP0256A-AL2 an allophone- 
based speech synthesiser and the 
CTS256A-AL2 an 8-bit microcomputer 
programmed with a letter-to-sound based 
algorithm. The chip set translates English 
characters into speech. 

Two projects use these chips - the 
AEM4505 Speech Synthesiser (Feb 86) 
which includes Microbee software plus an 
article on Speech Synthesis in general. The 
other project is in June’s AEM and converts 
ASCII text files into speech - ideal for 
talking word processors. This one is for the 
IBM PC and works just like a printer. 

Buy the CTS256A-AL2 for $28.00 or 
the synthesiser SP0256A-AL2 only for 
just $15.95. Yes the price is right! 


CONVERT YOUR 
MULTIMETER INTO A 
THERMOMETER 

See ETI June 83 which features a project 
using the AD590JH (ETI-153). The 
AD590JH produces an output current 
proportional to absolute temperature. It's 
ideal for remote sensing as long cable runs 
have negligible effect on accuracy over a 
hundred metres or more! The simplest 
circuit requires one resistor and one pot 
and a battery, but better to build the proper 
circuit and get an accurate 10m V/degree 
centigrade output to put into your DMM. 
The AD590JH is only $5.95. 



5V POWERED DUAL RS232 
TRANSMITTER/RECEIVER 
MAX232 

Yes it meets all RS232C specs but only 
needs a 5V supply because it has built-in 
converters for the +10V and -10V power 
supplies. Can also be used as a voltage 
quadrupler for input voltages up to 5.5V. 
Also contains 2 drivers and receivers. Uses 
low power CMOS. Handles 30V input levels 
and provides a ±9V output swing. Ideal for 
battery powered systems. $12.16. 


ADJUSTABLE VOLTAGE & 
CURRENT REGULATOR 
L200C 

Handles output currents up to 2A and 
voltages in the range 32V down to 2.85V. 
Thermal overload and short circuit 
protected. Input over-voltage protected to 

60V Only $2.50. 



LOW NOISE PRECISION 
OPAMPOP27 

Continuing our policy of stocking the latest 
high tech IC’s, the OP-27 provides excellent 
performance in low noise applications 
such as pre-amps, stable integrators, 
precision summers, comparators etc. 
Features — 

Low Noise 80nV p-p from 0.1 Hz to 10Hz 
3nV//Hz 

Low Drift 0.2uV/°C 
High Speed 2.8V/uS slew rate 
8MHz Gain Bandwidth 
126dB CMRR 

Open Loop Gain - 1.8 million 

The OP27GZ gives you outstanding specs 

at $16.27. 


SINGLE IN-LINE 
SOCKETS & ADAPTORS 



Die Cast 
Boxes 


The original die cast box!! Ideal for r.f. 
shielding and heavy duty applications. 
Sizes given are outside dimensions - 
ED7969P 92.1 x 38.1 x 27.0mm 
ED6809P 119.1 x 93.6 x 52.4mm 
ED9830P 119.1 x 93.6 x 30.0mm 
ED6827P 187.1 x 119.5 x 52.4mm 
ED6357P 187.7 x 119.5 x 77.8mm 


SIP sockets feature four finger GOLD 
PLATED beryllium copper contacts with tin 
plated brass terminals. 20 pin strip can be 
easily snapped apart to form shorter lengths. 
Maintains spacing when mounted end to end 
or end to side. Socket strip $2.50. Adaptor 
Strip $2.00. 


8.30 to 5 Monday to Friday, 8.30 to 12 Sal. 

Mail Orders add $5.00 to cover postal charges. 

AK price* INCLUDE mb* tax. 


BANKCARD, MASTERCARD, VISA, CHEQUES 



Programmable voltage regulator with 
current limiting 


MACHINED PIN WIRE 
WRAP SOCKETS 

Due to the enormous popularity of our GOLD 
PLATED low profile 1C sockets we have now 
added Wire Wrap types - again at ridiculously 
low prices. Remember these aren’t the cheap 
tin plated variety these are GOLD PLATED. 

8 pin 824,14 pin $1.50,16 pin $1.72,18 pin $1.95. 
20 pin $2.15, 24 pin $2.58, 28 pin $3.00, 

40 pin $4.50. 


OPEN FRAME LOW 
PROFILE 1C SOCKETS 



Highest quality glass filled polyester with 
MACHINED contacts. Four finger GOLD 
PLATED contact. Terminals are tin plated for 
easy soldering. Open frame ensures good 
cooling, easy cleaning and checking. 
Available in 8 to 40 pin configurations. 

8 pin 564,14 pin 984,16 in $1.12,18 pin $1.26, 
20 pin $1.40, 24 pin $1.68, 28 pin $1.96. 

40 pin $2.80. 


GEOFF WOOD ELECTRONICS P/L 

(02)427 1676 incinnsw 

229 BURNS BAY RD. 

(CORNER BEATRICE ST.) 

LANE COVE WEST N S W. 


TWX 71996 

P.O. BOX 671 

LANE COVE N.S.W. 2 


OR CASH CHEERFULLY ACCEPTED 


specialising in electronic components for the professional and hobbyist. 
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Protect the bearings in your turbochargei 


Turbo engine 
cool-down timer 


Got one of those new turbocharged cars? If 
so, you need this project When the ignition is 
switched off, it keeps the engine running for 
approximately 90 seconds to stop the 
turbocharger from overheating. A temperature 
sensor ensures that the circuit operates only 
when the engine reaches a preset 
temperature. 

by COLIN DAWSON 


Just about every car manufacturer 
presently has a turbocharged model or 
is planning to release one. In the last 
five years, this accessory has undergone 
a huge amount of development, having 
evolved from a strictly mug-lair “bolt- 


on” to a factory option for otherwise 
conservative machines. 

So what exactly is a turbocharger? 
For those unfamiliar with automotive 
technology, it’s basically a turbine- 
driven axial compressor. 


The axial compressor forces air dow 
the throat of the carburettor (or man 
fold in the case of fuel injection) an 
thereby increases the mass of petro 
air mixture fed to the engine so th; 
more power is delivered. The turbine 
for its part, is driven by the exhaus 
gases from the engine. 

Although turbochargers seem to hav 
most of the bugs ironed out these days 
there are still some operating limita 
tions. One of the most important is t 
idle the car for a minute or two befor 
switching off. Without this precaution 
the turbocharger bearings can overhea 
and fail prematurely. 

The problem arises because the com 
pressor rotor operates at very high tern 
peratures when the turbocharger is sup 
plying boost. Now although the rotor ii 
designed to withstand these high tern 
peratures, the bearings are much mor< 
vulnerable. It is important that they no 
be allowed to get too hot. 

This doesn’t happen under normal op 
erating conditions because oil circula 
tion keeps the bearings cool. But if th< 
engine is switched off immediately aftei 
a heavy load, heat continues to transfei 
from the rotor to the bearings. Since 
there is now no oil flow, the bearing; 
can quickly overheat and become 
fatigued. 

Cool it 

During idling periods, and when the 
engine is not otherwise under load, s 
‘waste-gate’ allows the exhaust flow tc 
bypass the compressor, and so the rotoi 
temperature is greatly reduced. This 
then is the reason why manufacturers 
recommend that turbocharged cars be 
idled for a minute or so before switch¬ 
ing off — it gives the rotor time to cool 
and thus minimises heat transfer to the 
bearings. 

The problem is many drivers forget 
about this cool-down time, at least until 
they are confronted with the expense ol 



All the parts are mounted on a small PCB which is installed under the dashboard. 
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replacing the turbocharger. That’s 
where the Turbo-Timer comes in — 
provided the engine has reached operat¬ 
ing temperature, it automatically ex¬ 
tends engine operation after the ignition 
is switched off. 

Note, however, that the Turbo-Timer 
is not a device that allows you to leave 
your car while the engine is still run¬ 
ning. You must remain with the car 
until the engine cuts out so that you can 
secure the car properly. In the case of a 
manual car, this means leaving the 
transmission in either first or reverse 
gear. 

Put simply, the Turbo-Timer is a de¬ 
vice that ensures that the proper cool¬ 
down period is observed at the end of a 
journey. It is designed for those cars 
which are not supplied with an auto¬ 
matic cool down timer as standard 


equipment and will suit just about any 
turbocharged model. 

Although it added somewhat to the 
circuit complexity, we thought it impor¬ 
tant that the circuit should not require 
any changes to the car’s wiring. The 
main problem in implementing this phil¬ 
osophy was this: to trigger the circuit, 
the ignition must be switched off, 
producing a +12V to ground transition 
at the input. Since the same effect is os¬ 
tensibly produced when the timer cuts 
out, the circuit must be able to trigger 
on the first transition but ignore the sec¬ 
ond. 

Another requirement was that a cir¬ 
cuit failure must not result in engine 
failure. Our circuit easily meets this re¬ 
quirement. No matter how drastic the 
circuit failure may be, it cannot possibly 
stop the engine from running. 


Temperature sensor 

In designing the circuit, we also had 
to consider situations where the Turbo- 
Timer would not be required. 

Firstly, there’s the situation where 
you’ve just been for a drive down to the 
comer shop. The engine hasn’t even 
come up to operating temperature and 
certainly doesn’t need a cool down peri¬ 
od. A temperature sensor, mounted on 
or near the radiator, takes care of this 
contingency. 

Another situation where the timer is 
unnecessary is after a slow drive 
through heavy traffic. The turbocharger 
will not have been doing any work and, 
again, doesn’t need to be cooled. Be¬ 
cause the engine will certainly have 
reached operating temperature in this 
instance, a manual defeat switch has 
been included. All you have to do is 
push the switch as the ignition is 
switched off. 

Circuit Description 

As you might expect, the circuit has a 
relay which bridges the car’s ignition 
switch. Normally, the contacts of this 
relay are open, but during timer opera¬ 
tion the contacts are closed. The rest of 
the circuit, ultimately, controls the 
relay. 

What happens is that the circuit 
senses when the ignition is turned off. 
Then, if the engine has reached a preset 
temperature, it restores ignition by clos¬ 
ing the relay contacts some 30ms later. 
While this may cause the engine to miss 
a couple of beats, it is short enough to 
ensure that it keeps running. 

The circuit is based on two CMOS 
ICs with an LM334 used as the tem¬ 
perature sensor. The LM334 is fixed to 
the radiator cap or to some other con- 



The circuit can be fitted to just about any turbocharged model. 
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Thrbo cool-down timer 


venient part of the radiator. Its output 
is monitored by ICla which triggers 
when the voltage on its pin 6 input 
reaches a critical level (about TV, de¬ 
pending on the particular IC). 

The LM334 is actually a 3-terminal 
adjustable current source. It can be set 
up to provide a current output which is 
in proportion to absolute temperature. 
Although this particular device is only 
guaranteed over the range 0 to 70°C, it 
can be used for temperatures exceeding 
100°C with some loss of linearity. 

For the present application, linearity 
is of no consequence so, in view of its 
low price, the LM334 is quite suitable. 

Current passing through the LM334 
produces a voltage across the associated 
lOkfl load resistor. This becomes the 
output voltage and varies in proportion 
to temperature. The trimpot connected 
across pins 2 and 3 is used to calibrate 
the LM334 and allows the trigger volt¬ 
age (approx. 7V) to be set for a wide 
range of temperatures. 

The output of ICla (pin 4) is nor¬ 
mally high but goes low when the criti¬ 
cal temperature is reached. This low is 
fed to pin 2 of IClb by a 30ms delay 
circuit which prevents spurious signals 
from triggering the circuit. In other 
words, the trigger signal must be longer 
than 30ms in order to trigger IClb. 

What all this means in practice is that, 
when the engine reaches operating tem¬ 
perature, the output of IClb goes high. 

The circuit is now armed. 

Assume now that the ignition is 
switched off. When this happens, cur¬ 
rent through the LM334 ceases, pin 6 of 
ICla goes low, and pin 3 of IClb also 
goes low. This low is fed into a differen¬ 
tiator (O.ljuF and 330kfl) to produce a 
0.5ms pulse which is then gated through 
by IClc and ICld to the base of PNP 
transistor Ql. 

Q1 thus turns on for 0.5ms and com¬ 
pletely charges the 100/xF timing capaci¬ 
tor on its collector via a 1011 resistor. 

When the transistor subsequently turns 
off, the 100/xF capacitor immediately 
begins discharging via the 1.5Mft timing 
resistor (RT). This gives a timing period 
(and thus a motor run-on time) of ap¬ 
proximately 1.5 minutes. 

During the discharge time, both in¬ 
puts of IC2a are high, its output (pin 
11) is low, and thus pin 1 of IC2c is 
pulled low via D3. This, in turn, means 
that pin 3 is high and so Q2 and the 
relay are on. 

Thus, at the beginning of the dis- 
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charge time (ie, just after the ignition is 
switched off), the relay switches on and 
supplies power to the ignition circuit via 
the closed relay contacts. 

If, however, SI is pressed as the igni¬ 
tion is switched off, the base of Ql is 
held high and so the transistor is held 
off. This prevents the circuit from trig¬ 
gering and so the engine switches off in 
the normal manner. 

At the end of the timing period, pin 
11 of IC2a switches high again. D3 is 
now reverse biased which means that 
there is a brief delay before pin 1 of 
IC2c switches high due to the time con¬ 
stant formed by the 120k(l resistor and 
the 0.1/u.F capacitor. This prevents the 
relay from dropping out for approxi¬ 
mately 10ms. 

So why has this been done? Earlier 
on, we stated that the relay drop out 
(end of timing sequence) has the same 
effect as switching the ignition off. By 
delaying the relay switch off at the end 
of the timing sequence, we can feed a 
blanking pulse to ICld to prevent the 
circuit from retriggering. 

Here’s what happens. In addition to 
driving IC2c, the output of IC2a also 
feeds a differentiator consisting of a 
1/xF capacitor and a 270kft resistor. 
Thus, when pin 11 of IC2a switches 
high at the end of the timing sequence, 
a positive pulse is applied to pin 8 of 
IC2b and a corresponding negative 
pulse appears at pin 10. 

This negative pulse effectively latches 
the output of ICld high for about 
250ms. This period easily encompasses 
the 10ms relay drop-out delay and the 
following 30ms trigger pulse, and thus 
prevents the circuit from false trigger¬ 
ing. 

Power for the circuit is derived from 
the car battery. The two lOfl resistors 
and the associated 0.1/xF ceramic ca¬ 
pacitors provide supply decoupling, 


while D1 and D2 protect the circuit 
against dangerous ignition spikes. Diode 
D4 protects Q2 by quenching the back 
EMF when the relay turns off. 

Construction 

A printed circuit board coded 86au7 
and measuring 106 x 46mm accommo¬ 
dates all the parts with the exception of 
switch SI and the LM334 temperature 
sensor. 

No particular procedure need be fol¬ 
lowed with the PCB assembly although 
we suggest that the relay be left till last. 
Note carefully the orientation of the 
semiconductors and the electrolytic ca¬ 
pacitor when they are being installed 
and don’t forget the wire link adjacent 
to VR1. 

A PCB-mounting mains terminal 
block is used to terminate external con¬ 
nections to the PCB, the exception 
being the leads to SI. Note that al¬ 
though IC sockets were used in the 
prototype, we recommend that con¬ 
structors solder the ICs straight in. 
Sockets only add to the cost and are a 
potential source of unreliability. 

The circuit can be tested off the car if 
you prefer. Set the trigger temperature 
to minimum (clockwise) and solder a 
lOOkfi resistor in parallel with the 
1.5MO resistor (RT). This will give a 
timing period of only a few seconds. 

With the ground and battery connec¬ 
tions made, briefly connect the ignition 
input to the battery input. When you 
break this contact, the relay should pull 
in and stay in for a few seconds. As¬ 
suming all is well, remove the 100kO 
resistor across RT. 

Installation 

Once construction has been complet¬ 
ed, the circuit can be housed in a suit¬ 
able case and installed underneath the 
dashboard — preferably adjacent to the 
fusebox. Finding a suitable location for 
SI may be a little trickier — it will ei¬ 
ther have to be mounted on the dash- 



26 








Above: the parts layout diagram. Take care 
board or installed on the steering col¬ 
umn. 

Alternatively, if you don’t wish to 
override the circuit, SI can be deleted 
altogether. 

The temperature sensor is mounted 
on the radiator, remote from the rest of 
the circuit. One suggested mounting 
method is to secure the sensor to one 
finger of the radiator cap using a small 
saddle clamp. Alternatively, the sensor 
can be secured to the guard flange on 
top of the radiator or to one of the 
mounting flanges. 

Whatever you do though, don’t go 
drilling holes through the header tank 
on the radiator. Note that the LM334 
comes in a T092 package — the same 
plastic encapsulation as used for most 
small transistors. The wiring between 
the sensor and the PCB should be run 
using colour-coded automotive cable. 

The ignition and +12V connections 
are best picked up from the fusebox. 
These connections can be made using 
either piggyback spade connectors or 
“Scotchlock” splice connectors. The 
chassis (GND) connection can be made 
to any convenient point under the dash. 

Make absolutely sure that the ignition 
and +12V leads are correctly secured. 
You could be in real trouble if one of 
these leads comes adrift and shorts to 
chassis. It is a good idea to bundle the 
leads together using cable ties so that, 
even if one does come adrift, it cannot 
possibly create a short. 

Finally, the circuit must be calibrated. 
To do this, bring the engine up to oper¬ 
ating temperature and adjust VR1 fully 
anticlockwise. Now turn VR1 clockwise 


when installing polarised components. 

until the circuit triggers when the igni¬ 
tion is turned off. Further adjustments 
to VR1 can then be made, if necessary, 
as a result of on road experience. ® 


PARTS LIST 

1 printed circuit board, code 
86au7, 106 x 46mm 
1 project box to suit (optional) 

1 pushbutton momentary contact 
switch (optional, see text) 

1 6-way PCB-mounting terminal 
block 

1 12V DPDT relay, 10A contacts 
Semiconductors 

1 LM334 adjustable current 
source 

2 4093 quad Schmitt NAND 

1 BC327 PNP transistor 
1 BC337 NPN transistor 
1 1N4148 silicon diode 

1 1N4002 silicon diode 

2 15V 1W zener diodes 
Capacitors 

1 100/u.F 16VW electrolytic 

1 1 pF 16VW bipolar electrolytic 

2 0.1/u.F ceramic 

4 0.1/u.F metallised polyester 

Resistors (0.25W, 5%) 

1 x 1.5MO, 2 x 330kfl, 1 x 
270kft, 1 x 120kO, 1 x lOkft, 2 x 
2.2kn, 3 x 10O, 1 x 200ft small 
horizontal trimpot 
Miscellaneous 

Automotive hookup wire, spade 
connectors, “Scotchlock” con¬ 
nectors, cable ties, machine 
screws and nuts. 


Advice on Using the Turbo-Timer 

This circuit must be used with discretion. Never leave the car with the 
engine still running, as the vehicle will not be properly secured. 

Finally, never idle your car for an extended period of time inside your 
garage. Carbon monoxide fumes from the exhaust are dangerous. 
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Proton’s potent 
stereo receiver 


The Proton D940 stereo receiver is rated at 40 
watts per channel into 8-ohm loads which is 
pretty unremarkable in these compact disc 
days. Its claim to fame is its very high dynamic 
power which is no less than 150 watts per 
channel into the same 8-ohm loads. Driving 
2-ohm loads , it will deliver no less than 450 
watts per channel. 

by LEO SIMPSON 


Proton is a relatively new company 
based in the United States and manu¬ 
facturing its products in Taiwan. It has 
a range of four high fidelity products, 
being the 440 stereo tuner, the D540 
stereo amplifier, the 740 cassette deck 
and the D940 stereo receiver, reviewed 
here. The D940 receiver is effectively 
the D540 amplifier and 440 stereo tuner 
combined into the one chassis. 

At first sight, there is little to set the 
D940 apart from other stereo receivers 
except that it is perhaps a little smaller 
and more subdued in styling than simi¬ 
lar products from the Orient. It has the 
obligatory digital display for the tuner 
functions together with a bank of push¬ 
buttons for the 16-station memory and 
search functions. 

And it has the usual Bass, Treble, 
Balance, Volume and Speaker selector 
controls plus switches for Loudness and 


Mono mode — nothing unusual in 
these. Where it differs is that it has 
pushbutton switches for Bass equalisa¬ 
tion and SNR and rotary selector 
switches labelled Record and Listen. 
The Bass equalisation switch is to pro¬ 
vide a degree of boost at very low bass 
frequencies, to augment the response of 
sealed enclosures. 

The SNR switch is an interesting one. 
This is the Schotz Noise Reduction fea¬ 
ture of this tuner. What this does is to 
reduce the background hiss on weak 
stations by applying progressive stereo 
blend. It has no effect on strong signals. 

The Record and Listen rotary 
switches combine and extend the func¬ 
tions of the program selector and tape 
.monitor switch found on other stereo 
amplifiers. In effect, you record from 
one source while listening to another. 
Full dubbing facilities are also available 


for two tape decks. 

The tuner functions are indicated by 
what appears to be a green LED display 
with red LEDs used to indicate some of 
the functions such as SNR, Bass EQ 
and Loudness. The signal strength indi¬ 
cator is a LED bargraph which contrary 
to the case with most tuners, is actually 
useful, according to our tests. For ex¬ 
ample, with two segments of the bar- 
graph alight, you know that you have 
enough signal to obtain quiet (hiss-free) 
mono reception while three or four seg¬ 
ments give you good stereo reception. 

The D940 has a fully synthesised 
tuner of course and its 16-station 
memory allows you to store eight AM 
stations and eight FM stations. Manual 
tuning is provided for by the up and 
down scanning buttons. 

Interconnections 

The rear panel of the Proton is quite 
busy with two sets of speaker connec¬ 
tions, no less than nine pairs of RCA 
sockets (with the phono sockets gold- 
plated), and spring-loaded contacts for 
AM and FM antenna connections. As 
well, there is a clip-out loop antenna for 
AM reception and a 750 socket for FM 
coax input. 

Next to the phono sockets are two 
pushbuttons: one to change from mov¬ 
ing-magnet to moving coil cartridge 
operation, and the other to change from 
high to low impedance loading for mov¬ 
ing coil cartridges. There is also a three- 
position slide switch to set the input 



The Proton D940 stereo receiver — turbo-powered performance, a digital display, and comprehensive control facilities. 
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YOUR 

SCOPE 

OS-620 


neotronics 

FOR HIGH TECHNOLOGY ELECTRONICS 


37 Ryedale Road, West Ryde 
N.S.W. 2114, Australia 
Phone (02) 807 4739 


$682. 


INCL. TAX 


• Bandwidth 20MHz 

• Rise time less than 17n sec 

• 5mV/DiV sensitivity 

• Channel A, channel B, dual, add, 
subtract 

• Component tester 

• X-Y mode 

• TV video synch filter 


DELIVERED ANYWHERE IN AUSTRALIA FOR $10 
Prices correct and goods In stock at time ot going to press. 


Phone on the Hotline (02) 
807 4739. Avoid disappoint¬ 
ment. Order your scope by 
Bankcard on the phone. Just 
call up, reverse the charges 
and we’ll take your order. 


R.E DEVICES i’ty. ,„> 

SUITE 2/A, 9 LYN PARADE, LURNEA NSW 2170 
P.O. Box 161, Miller NSW 2168 


Sydney (02) 607-8811 Melbourne (03) 726-8 06 1 Telex : AA127948 


THE FIRST MULTIMETER BUILT 

IN A SHOCK PROOF RUBBER CASE 

Allows following measurements: ★ D.C. current with shunts 

★ D.C. and A.C. voltages ★ Resistance 

★ D.C. and A.C. currents ★ Decibels 

★ A.C. current with clamp on transformer ★ Light with Photo electric cell 

Ideal for workshop and field use because of its durability and shock resistance. 


Price $120.00 


FREQUENCY COUNTER 1.3GHz (MODEL 6002) 

★ 5Hz to 1.3 GHz Frequency Range 

★ Easy touch push button controls 

★ Measures period 1 |iS to 200 mS 

★ Three selectable resolutions in each mode 

★ Easy to read, 8V2 digit LED display 




Price $698.00 
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Proton’s D940 

shunt capacitance (either 100, 200 or 
320 picofarads) for moving magnet 
operation. 

Finally, there are two pushbutton 
switches near the loudspeaker terminals. 
One of these is labelled ACC which 
stands for “anti-clipping circuit”. This 
softens the normally hard clipping of a 
solid-state amplifier and can give an ap¬ 
parent increase in power. 

The other pushbutton has a guard 
bracket over it to prevent accidental 
changing of the setting. It provides for 
bridging the two power amplifiers of the 
D940 to give one large mono amplifier 
with twice single-channel rating. In this 
mode, the preamplifier right channel 
output is used to drive the bridged am¬ 
plifier while the left preamplifier chan¬ 
nel output can be used to drive an ex¬ 
ternal amplifier. 

Dynamic power demand 

All the foregoing features are nothing 
really startling although they do repre¬ 
sent an interesting control line-up. The 
big selling feature of the Proton D940 is 
its DPD circuit. 

DPD stands for “dynamic power de¬ 
mand” and is Proton’s name for a cir¬ 
cuit which essentially boosts the short¬ 
term power capability of the power am¬ 
plifiers to a figure which is four times 
the steady-state rating. In other words, 
while the amplifier is rated for a contin¬ 
uous power output of only 40 watts per 
channel into 8-ohm loads, which is fairly 
low these days, its dynamic power out¬ 
put is quoted at no less than 160 watts 
into the same loads. Not only that, but 
the Proton can deliver very high cur¬ 
rents as evidenced by the dynamic 
power rating into 2-ohm loads — a 
phenomenal 380 watts per channel. 

The simplest way of achieving such 
high power is to take the route that 


Carver and NAD have taken previously 
and switch in a pair of higher-voltage 
supply rails to the main amplifiers when 
the input signal rises above a threshold 
value. We think that’s how Proton have 
done it and can see evidence of two 
pairs of supply rails. However, since we 
did not have access to a circuit diagram 
at the time of writing we cannot de¬ 
scribe Proton’s method in any detail. 
One point is certain: this design ap¬ 
proach yields a receiver which is audibly 
much more powerful than its price, size 
and weight would lead you to expect. 

Dimensions, by the way, are 420mm 
wide, by 105mm high, by 315mm deep, 
including knobs, rear projections and 
rubber feet. Weight is 8.5kg. 

A look inside the chassis reveals 
standard Asian electronics construction: 
good quality components neatly assem¬ 
bled. One interesting feature is the fact 
that it has two transformers. The main 
transformer is a new type of toroid 
which is wound from steel ribbon so 
that it has a circular cross-section. At 
first glance it looks like a C-core trans¬ 
former. The circular cross-section allows 


it to be fitted with two large bobbins 
which are spun while on the core for 
the winding process. (These transform¬ 
ers are available in Australia, by the 
way, from at least two companies.) 

This large transformer supplies the 
main power demand of the amplifier. 
The second, much smaller, conventional 
transformer appears to provide the aux¬ 
iliary high voltage supplies which kick in 
to provide the +6dB headroom of the 
D940. 

All the power transistors for both 
power amplifiers are mounted on the 
one large finely-finned heatsink which 
has ventilation holes immediately above 
and below it, in the chassis and cover. 
Just as well, too, because it pumps out 
a lot of heat at times to the point where 
the chassis cover can become uncom¬ 
fortably warm. For this chassis, ade¬ 
quate ventilation is a must. 

Performance tests 

Our tests concentrated on verifying 
that massive headroom of the D940. 

Continued on page 132 



The rear panel — all the facilities you could possibly want. 
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PROTON 


Expect to be astonished 

Nowhere does music demand more of amplifiers than 
in the reproduction of musical peaks. Dynamic Power 
on Demand, a radical new design thatuses two 
different types of circuits to supply po wer, lets you 
hear it all. 


Dynamic-power measurements 
dramatically demonstrated the 
effectiveness of the DPD system. The 
standard ElAdynamic-headroom 
measurement, with 8-ohm loads, 
produced a 20-millisecond output of 
156 watts (for a headroom of 5.9 dB). 
With 4-ohm loads, the dynamic power 
was 288 watts, and into 2 ohms it was 
a prodigious 530 watts! 

By any objective criteria, the Proton 
D540 is an exceptional amplifier. Its 
low noise and distortion levels, control 
flexibility, cool operation, and generally 
ideal performance by themselves rank 
it among the finest amplifiers we have 
seen. There are many good amplifiers 
on the market, however, and the 
special quality of the D540 really 
shows itself in the performance of 
its DPD system. 

Listening to CD’s and other wide- 
range sources left no doubt of the 
remarkable qualities of this amplifier. 

It begs the issue merely to say that the 
D540 is by far the most powerful “40 
watt” amplifier we have used (which it 
certainly is). More to the point, it is one 
of the few amplifiers of any rating we 
have seen whose capabilities begin to 
encompass the dynamic properties of 
live music. 

What the Proton D540 will give you 
is a degree of natural dynamics usually 
obtainable only with a few extremely 
powerful and expensive amplifiers. 


But with such amplifiers you have to 
pay for a huge continuous-power 
capability to reproduce high peak 
levels for fractions of a second at a 
time. The D540 gives you 99 percent 
of the same sonic impact at a fraction 
of the price. 


Diversified Science Laboratories’ 
measurements confirm Proton's 
claims with room to spare. No doubt 
about it, this is the most powerful “40 
watt” amplifier we’ve ever tested. 

All told, Proton has succeeded 
admirably in meeting its design goals 
for both performance and value in the 
D540. The power amp is the star, but 
the input-selector/tape-switching 
scheme is admirable as well - as is the 
flexibility of the phono section. If you 
want an integrated amp that delivers 
far more than its price, styling, or 
power rating would otherwise suggest, 
by all means consider the D540. 


For information contact: 

W.C. WEDDERSPOONPTY. LTD. 

3 Ford St., Greenacre, NSW2190Telephone: 642-3993,642-2595 
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Save money with this easy-to-assemble kii 


Build these 2-way 
hifi loudspeakers 


Build this compact two-way loudspeaker 
system and save yourself a bundle by 
comparison with equivalent fully imported 
units. These speakers are an ideal match for 
our new Playmaster Sixty-Sixty amplifier 
without being too big or expensive. You can 
buy the complete kit or just the speakers and 
build the enclosures yourself, to save more 
money. 


by COLIN DAWSON & LEO SIMPSON 



The loudspeakers are finished in a good-looking synthetic black veneer. 
ELECTRONICS Australia, September 1986 


While the cost of imported loud¬ 
speaker systems has gone through the 
roof, you can still save a considerable 
amount of money by building your own. 
And while there are presently a number 
of build-it-yourself loudspeakers on the 
market, this compact two-way system 
must be one of the best value-for- 
money buys available. 

This loudspeaker system has been 
quite a while coming. When we were in 
the process of developing the Playmas¬ 
ter Sixty-Sixty amplifier we knew that 
readers would want a matching speaker 
system to follow. In meeting this de¬ 
mand, there were several approaches 
we could have taken which would have 
involved large and expensive systems, 
complex cabinetry and crossover net¬ 
works and so on. 

Instead, the system duplicates what is 
presently the most popular segment of 
the hifi market. Accordingly, it is a two- 
way unit with 20cm woofer and 19mm 
dome tweeter in a compact sealed en¬ 
closure, with a relatively simple cross¬ 
over network. The design was commis¬ 
sioned by Scan-Audio Pty Ltd and uses 
loudspeakers from Vifa, one of Den¬ 
mark’s largest speaker manufacturers. 

Just as a point of interest, Vifa drivers 
are used in many expensive fully im¬ 
ported loudspeaker brands, such as Mis¬ 
sion, Jamo, Bang & Olufsen, Hey- 
brook, Rogers, DCM Timewindow and 
Monitor Audio. 

Vifa drivers 

The designated woofer is the Vifa 
C20WG-19-08. This is a conventional 
woofer with a nominal diameter of 
200mm. It has a foam roll surround and 
a doped paper cone with an effective 
(piston) diameter of about 155mm. The 
chassis is a steel pressing fitted with a 
ceramic magnet. In other words, it is a 
straightforward woofer with no frills. It 
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has a nominal free-air cone resonance 
of 39Hz and is claimed to be suitable 
for sealed enclosures up to 60 litres. Its 
Thiele-Small parameters are: Vas 82 
litres; Qt 0.78. 

By comparison with the no-nonsense 
woofer, the tweeter is an exotic little 
beastie. It is a 19mm soft dome unit 
with a ferro-fluid damped voice coil for 
high power handling and a very smooth 
frequency response. Its resonant fre¬ 
quency is around 1.7kHz. 

The crossover is a relatively simple 
network dividing the audio spectrum at 
3kHz with attenuation slopes for both 
tweeter and woofer of 12 decibels per 


octave above (for the woofer) and 
below (for the tweeter) 3kHz. 

Let’s discuss the crossover network in 
a little more detail. It uses two air-cored 
inductors, two bipolar electrolytic 
capacitors, one metallised polyester 
capacitor and several wirewound resis¬ 
tors. Associated with the woofer is an 
impedance equalisation network consist¬ 
ing of a 6.8ft resistor and 10/iF capaci¬ 
tor. 

The purpose of this network is to can¬ 
cel out the 0.8 millihenry inductance of 
the woofer voice coil which would 
otherwise reduce the attenuation slope 
of the woofer feed components, com¬ 


prising the 0.42 millihenry inductor and 
6.8/xF capacitor. The tweeter feed com¬ 
ponents are the 3.3/nF metallised 
polyester capacitor and 0.26 millihenry 
inductor. 

In addition to these components, we 
found it necessary to attenuate the 
tweeter slightly, by about 2dB, by the 
addition of a resistive attenuator. This 
consists of a 2.2ft series resistor to¬ 
gether with an 18ft resistor to shunt (ie, 
in parallel with) the tweeter. This just 
takes the “edge” off the tweeter re¬ 
sponse so that the overall balance is 
more pleasant and less likely to empha¬ 
sise tape hiss and surface noise on vinyl 
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Two-way loudspeakers 





Above: frequency response curves for the C20WG woofer and the D19TD tweeter. 



^A nother Brilliant d; 
Release From 
VlFA! 

VIFA EA 60/60 
KIT SPEAKERS. 



The value and the sound get better 
and better! 

As you probably know, the value of kit 
}.y',; speakers has never been greater than 
L it is today. Our falling dollar, together 

A, with the rate of import duty, freight costs 
and other handling charges make fully 
*.C;g imported loudspeakers almost a super 
i’rfvf;. luxury item. On the other hand, kit 
VJ; speakers can offer the same - and in 

. ; most cases better - drivers and cross- 
■ overs and cost far, far less and sound 
far, far superior. 

A perfect example of the sound of 
■:excellence. 

f. The new Vifa loudspeaker kit has been 
designed to completely outperform any 
similarly priced speakers. This is a 2-way 
design incorporating drivers which give 
£.; / a deeper, more natural bass response 
and 19mm soft-dome ferro fluid cooled 
tweeters which provide clear, uncoloured 
?i£'i sound reproduction. 

A'A These VIFA drivers are identical to the 
K*a ones used in such fine speakers as 

MISSION, ROGERS, BANG & OLUFSEN, 



MONITOR AUDIO, HAYBROOK just to 
mention a few. Some of these speakers 
cost well over $1000 a pair. 

The dividing network is of the highest 
quality and produce no inherent sound 
characteristics of their own; they simply 
act as passive devices which accurately 
distribute the frequency range between 
both drivers in each speaker. 

The ideal Bookshelf Speakers. 

The fully enclosed acoustic suspension 
cabinets are easily assembled and are 
perfect for bookshelf use or on speaker 
stands. All you need are normal 
household tools and a couple of hours 
enjoyable application and you've built 
yourself the finest pair of speakers in 
their class. 

For further information and the name of 
your nearest Vifa stockist, please contact 
the Sole Australian Distributor: 

SCAN AUDIO PTY. LTD. 

52 Crown St., 

Richmond 3122. 

Phone (03) 429 2199. 



The cabinet comes as a wraparound assem 
bly. 

records. 

The cabinet is a compact 35-litr 
sealed enclosure made of 16mm chip 
board. This size has been settled upo 
as ideal for a bookshelf loudspeake 
which can also be hung on the wall. A 
well as being compact, this enclosur 
volume also allows the woofer to handl 
plenty of power without running int 
overload. 

Specifically, it makes a very goo 
match to the recently described Play 
master Sixty-Sixty stereo amplifiei 
Hence, these compact loudspeaker 
have been designated the Vifa Sixty 
Sixties. 

In an average-sized lounge room an 
driven by the Playmaster Sixty-Sixty o 
an equivalently rated amplifier, thesi 
speakers will deliver enough sound vol 
ume to satisfy the most power crazei 
enthusiast. However, if you have 
larger-sized lounge room and a bigge 
amplifier, such as the Playmaster Serie 
200, you should consider a large 
speaker system with more power 
handling capacity. 

Suffice it to say that, as far as valui 
for money is concerned, these Vifi 



The D19TD tweeter is a 19mm soft dom 
unit with a ferro-fluid damped voice coil. 
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The crossover networks are relatively simple and are supplied preassembled. 


Sixty-Sixty loudspeakers must be one of 
the best buys presently available. If 
your budget won’t run to the $600 to 
$800 needed for a fully imported pair of 
equivalent speakers, these are the ones 
to go for. 

Construction 

Only the most basic of tools are re¬ 
quired to assemble these loudspeakers. 
Even if you are a rank amateur at car¬ 
pentry you will have no problems put¬ 
ting them together. You don’t need spe¬ 
cial clamps or jigs and all timberwork 
has been precisely machined. You do 
have to be able to use a soldering iron 
though, to connect the loudspeakers to 
the crossover network. 

On the other hand, if you are experi¬ 
enced in carpentry, you could make 
your own enclosures and just purchase 
the loudspeakers and crossover net¬ 
works. By doing it this way you stand to 
save quite a bit of money. However, 
this should be balanced against the very 
good finish that these precut enclosures 
will give. They are finished in a very 
good-looking synthetic black veneer 
which is a good match for the Playmas- 
ter Sixty-Sixty, or indeed, almost any 
modern amplifier. 

The baffleboard (on which the speak¬ 
ers are mounted) is also finished in a 
subdued grey vinyl. 


The complete kit for a pair of loud¬ 
speakers is supplied in two boxes. One 
box is long and flat and contains all of 
the timberwork for the two enclosures. 
The other box contains the drivers, 
crossovers, terminal blocks, Dacron fill¬ 
ing material, screws, etc. Although they 
do not look at all like a couple of hifi 
speakers at this stage, there is surpris¬ 
ingly little work involved in putting 
them together. 

Not supplied in the kit, but neverthe¬ 
less essential to construction are: (1) a 
tube of PVC woodworking glue; and (2) 
a roll of adhesive foam tape (eg, Engels 
No. 5 draught exclusion tape). The tape 
is needed to make airtight gaskets for 
mounting the drivers on the baffleboard . 

Begin by carefully emptying the con¬ 
tents of the long flat box. This must be 
done very carefully because the top, 
sides and bottom of each enclosure are 
in a wraparound piece and held to¬ 
gether only by the decorative veneer 
“hinges” which allow them to be fold¬ 
ed. If you are not careful in handling 
the enclosure in this form you could 
tear the veneer and spoil the finished 
result. 

You should also empty the box con¬ 
taining the individual loudspeakers, the 
crossover networks and the other com¬ 
ponents, to check that all have been 
supplied and are in good condition. 



The C20WG-19-08 is a straightforward 200mm woofer with a free-air resonance of 39Hz. 



The crossover is glued to the bottom of the 
cabinet. 



Take care when mounting the drivers — 
it’s all too easy to punch a hole through a 
cone. 



The grille cloth is stretched over the frame¬ 
work supplied and retained with tacks. 


ELECTRONICS Australia, September 1986 

























2 


Two-way loudspeakers 


These drawings show the steps in assembling the cabinet: 
1 — lay the pieces on a flat surface and run PVA glue 
into the V-cuts and rebate channel; 2 — wrap the sides 
around the rear panel; 3 — secure the final corner with 
masking tape; 4 — install crossover, terminal block and 
Dacron filling material, then run glue around front- 
rebate and install the front panel. 


Before starting assembly, it is wise to 
drill pilot holes for the self-tapping 
screws. This ensures that they penetrate 
in a straight line and also obviates the 
possibility of splitting the timber. The 
screws are supplied and all are the same 
size; a 2mm drill gives a suitable pilot 
hole. Use the actual drivers as a tem¬ 
plate when marking the holes, but be 
careful with both to avoid any damage. 
The screws mount in slots and it’s easy 
to drill the holes too close to the perim¬ 
eter. This won’t allow enough clearance 
for the screw head. 

Recessed terminal blocks are mounted 
on the back panel. Each requires four 
mounting screws for which the pilot 
holes should also now be drilled. 

With all the drilling completed, you 
can proceed with glueing the enclosures. 
The wraparound member actually folds 
around the back panel and has a ma¬ 
chined rebate to hold the back panel in 
place. This gives a rigid structure, even 
before the glue sets. 

The procedure is quite simple. Lay 
out the continuous side piece on a flat 
surface such as the floor or a large 
table. The three fold joints should be 
flexed as little as possible, as noted 
above. Then run a fillet of PVA glue 
into each of the V-cuts for the three¬ 
fold joints and into the rebate channel. 

The back panel can now be fitted in 
to the channel of what will become the 
base panel. Make sure that the terminal 
block hole is at the bottom; ie, it corre¬ 
sponds to the join in the veneer which 
should also be at the bottom. Then it’s 
a matter of carefully wrapping the sides 
around the back panel, making sure 



that no stress is placed on any of the 
three corner joints. 

That done, the final comer is held to¬ 
gether with strips of masking tape or 
packaging tape. Don’t worry too much 
if a little glue oozes out onto the 
veneer. It peels away from the plastic 
quite easily once it’s dry. 

Leave the assembly for at least 30 


minutes to allow the glue to set and 
cure. 

Each crossover is preassembled on a 
piece of masonite. This means that they 
can be glued in position on the bottom 
of the enclosures. This may as well be 
done now so that the glue can be drying 
at the same time as the back panel. 
Take a note of the connections for the 



This diagram shows the winding details for the two air-cored inductors. 
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Fluke. First Family of DMMs. 
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When accuracy, performance and value 
are important, professionals the world over 
look to Fluke — the first family of DMMs. 

Reliable Fluke-quality 3V2- or 4V2-digit 
DMMs fit every need — from design en¬ 
gineering to industrial troubleshooting. 

There’s the low-cost 70 Series — the 
most DMM you can get for the money. The 
tough 20 Series — totally sealed and built 
to survive the dirtiest, grimiest, roughest 
jobs. The reliable 8020B Series — made 
to withstand the rigors of the field service 
environment. The precise 8060A Series — 
the most powerful and complete test and 
measurement system available in a hand¬ 
held package. And, of course, the versatile 
Bench/Portables that carry on the Fluke 
tradition for precision and durability in 
lab-quality bench instruments. 

Fluke comes in first again with the 
world’s largest selection of quality ac¬ 
cessories to help extend the capabilities of 
your DMM even further. 

There’s no need to look anywhere else. 
Uncompromising Fluke design and lead¬ 
ing edge technology are the reasons why 
attempts at imitation will never fool the 
millions of professionals that accept noth¬ 
ing less than a Fluke. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


IFLUKEI 

® 


VLMEASCO 


Instruments Pty . Ltd . 

.W. 15 McDonald St, Mortlake. Tel: (02) 736 2888 
?. 12 Maroondah Hwy, Ringwood. Tel: (03) 879 2322 
D. 243 Milton Rd, Milton. Tel: (07) 369 8688 
. 241 Churchill Rd. Prospect. Tel: (08) 344 9000 
46-48 Kings Pk Rd, West Perth. Tel: (09) 481 1500 


•V ’ 1 ft/11 • N. 1 ERRHORY 


(049) 61 5628 • Mac 

&McCa|||| (U09 

& Sons 277 4311 

S. AUSTRALIA 


• N.S.W. Ames Agency 699 4524 • George Brov 
222 • D.G.E Systems (049) 69 1625 • David Rei 
(042) 291455 Ebson 707 2111* Selectro Parts 7083244 • ( 

089) 84 4999 • QUEENSLAND L.E. Boughen 369 1277* Colour 


>ughen 3691277 • Colourview 

Monies 212 3111 Vf rio Electrix 212 6235 • A W M Wholesale 
2233 • VICTORIA A W.M. Electrical Wholesale • Radio Parts 
i 419 3986 • R.K.B. Agency 82 7704 • A.J Ferguson 347 6688 
/. AUSTRALIA Atkins Carlisle 321 0101 • Dobbie Instruments 


























pared. A framework is supplied, over 
which the screen cloth must be 
stretched. As each side of the cloth is 
stretched and folded into position, it 
can be retained with tacks. We used a 
rather slower process of first glueing 
one side, waiting for this to dry then 
stretching and sticky taping, glueing the 
opposing side, and so on. Only the cor¬ 
ners were tacked. 

The grille cloths are supplied rather 
oversize. When they are fixed in place, 
you should trim off the excess. Be sure 
to uncover the grille mounting holes. 

There is one in each corner — they are 
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panel of the enclosure. They can be in¬ 
serted now. A gentle tap with a ham¬ 
mer may be needed. 

Assuming that the cabinet has been 
sitting for half an hour or so, fit the ter¬ 
minal blocks and solder them to the 
crossovers. Dacron filling material has 
been supplied, enough to half-fill each 
cabinet. This can be put in now. 

The front panel can now be fitted. 
This is rather simpler than the back 
panel — it just slides into the rebated 
front of the box. Run a bead of glue 
around the perimeter of the box first. 
Use a generous squirt of glue because it 


glue dry. 

After the requisite drying time has 
passed, the drivers can be mounted. 
Solder their terminals first, paying 
particular attention to polarity and mak¬ 
ing sure that you don’t transpose the 
woofer and tweeter connections. If you 
make a_ mistake here the speakers will 
sound o*dd indeed. 

Then it is a matter of fitting the grilles 
onto the enclosures — just push them 
on — and you are finished. Connect 
them up to your amplifier, select your 
program and settle back to enjoy the 
sound. (J» 
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Small 

ticket 


Big 

ticket 

features. 


Introducing the HP 54201A / Digitizing Oscilloscope. 


Now you can make more accurate measurements in less 
time, at lower cost, with the new HP 54201A ... the first 
$13,600* 200Ms/sec digitizing oscilloscope with 300 MHz 
bandwidth, automatic measurements, and much more. 

Speed setups and get answers at the touch of a 
with advanced front-panel controls, Capture two 
different signals simultaneously at the full 200 Ms/sec 
rate. Get scaled waveforms on the screen automatically 
Be confident in your test results with + /- 200 ps time 
measurement accuracy. Compare one waveform with 
another, with built-in waveform storage capability. 

Trigger on complex bus conditions with 27 bits of 
pattern recognition. Get permanent records with direct 
output to printers/plotters. Write and edit test 
easily with HP-OL**. Use the HP Series 200/300, 

Series 80, or HP 1000 computers for control, thanks 
to full HP-IB compatibility. And, in general, 
and view complex measurements faster, easier, and 
more accurately. 


If getting best value in an oscilloscope is important 
to you, get the one with big ticket features and a small 
ticket price. 

Call HP today and get in on FREE*ThinkJet offer! 

Now, with every HP 54000 Series oscilloscope ordered, an 
HP Thinkjet Printer will be shipped to you free of charge! 

At $840* value, it provides high-resolution hardcopy of all your 
data in seconds. This offer applies until August 31, 1986 only. 

So don’t wait. 

Call 008 03 3821 

and ask for details on this offer or contact your local 
HP sales office listed in the telephone directory white 
ages. Ask for the electronic instruments department. 


HEWLETT 
KARD 














Toshiba XR-P9RC 
personaI CD player 


Toshiba have now entered the competitive 
personal portable CD player market with their 
natty-looking XR-P9RC. It can be used simply 
as a personal player or incorporated into a hifi 
system and then provide the luxury of infrared 
remote control. 


Toshiba’s approach to the design of a 
personal portable CD player is quite 
different from the units already in the 
marketplace. The latter are very com¬ 
pact but basically similar in approach, 
being essentially a square box of mini¬ 
mum size with very small operating con¬ 
trols. 

By contrast, Toshiba have recognised 
that buyers of a personal CD player will 
want to integrate it with their main hifi 
system as well as using it away from 
home for headphone listening. Accord¬ 
ingly, while the basic player module is a 
fairly compact low profile case with 
most controls along the front of the top 
surface, its presentation when used at 
home is quite different. 

To this end, the XR-P9 is supplied 
with a clever mains power unit which 
clips underneath the basic player to 
make it into a wedge-shaped unit which 
is very easy to use. In this format, the 
controls and LCD readout are at a 
much better angle for the user to see 
and manipulate. To top it off, a little 
remote control sensor module is 
plugged into the top of the XR-P9 to 
enable remote control via the separate 
handset. It looks natty indeed. 

As a conventional player, the XR- 
P9RC has all the features that you 
would expect such as program and re¬ 
peat, fast forward/reverse and up/down 
track search. 

For use away from the hifi system and 
from mains supplies, a battery pack 
clips onto the end of the player. The 
whole unit is then inserted into the 


carry case making it suitable for use vir¬ 
tually anywhere. Toshiba claim nine 
hours of continuous use from six “C” 
size alkaline cells. 

Two audio outputs are provided on 


the XR-P9 player, both of which are 
3.5mm plug sockets. One is for the 
headphones and is controlled by the ad¬ 
jacent thumb-operated volume control, 
while the other is for the feed to an ex¬ 
ternal stereo amplifier. With this in 
mind, Toshiba have included a lead fit¬ 
ted with a stereo 3.5mm plug on one 
end and two RCA plugs on the other. 

The one possibility that Toshiba have 
not provided for is the use of the XR- 
P9 in a car. While it has the stereo out¬ 
put lead mentioned above, it does not 
have an optional DC adaptor to enable 
it to be used in a car, and to be inte- 
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grated with the car’s existing sound sys¬ 
tem. We think that many potential users 
would be attracted by this idea and jt 
has the additional advantage that the 
CD player need not be left in the car, 
which lessens the possibility of theft. 

Operation 

Six switches below and beside the li¬ 
quid crystal display control the player. 
The Open switch releases the lid so that 
it can be swung up and a disc inserted. 
If you are on the move and don’t want 
the disc to fall out accidentally, you can 
lock the lid shut by means of a plastic 
slider next to the Open switch. The fact 
that the lid is locked is then indicated 
on the liquid crystal display (LCD). 

The Play/repeat pushbutton at the 
right hand side of the control panel is 
used to start disc play. Play status is in¬ 
dicated on the LCD by a triangle sym¬ 
bol. If Play is pressed twice, the word 
“repeat” is indicated in the LCD and 
the disc will repeat play continuously. 

Play can be stopped by pressing the 
Pause/Stop/memory switch. Pressing it 
once pauses the machine (indicated on 
the LCD by the flashing parallel vertical 
bars), while pressing the Play switch will 
start play again. Pressing the Pause/stop 
switch twice stops the player complete¬ 
ly- 

The Skip Up and Skip Down switches 
are also multifunction switches. When 
pressed, they will send the player to the 
beginning of the next or previous track. 
However, when pressed in conjunction 
with the Play/Repeat switch, they initi¬ 
ate fast forward or reverse. 

Apart from the above mentioned an¬ 
nunciators, the LCD also indicates track 
number and time. It can show either the 
track being played or alternatively, the 
remaining number of tracks on the disc. 
Similarly, the time indication can show 
elapsed track playing time or remaining 
disc playing time. The display mode is 
selected with the switch located to the 
right of the LCD. 

The program function is capable of 
playing up to 16 tracks in any order but 
this facility is only available when using 
the mains power pack. 

The remote control handset includes 
buttons for play, pause/stop, up and 
down skip plus numeric keys from 0 to 
9. The numeric keys allow selection of 
any track from 1 to 99, depending on 
how many tracks are on the disc. Track 


access time is fairly brisk, averaging 
about two or three seconds. 

As far as using the Toshiba is con¬ 
cerned, it must be rated as a fun instru¬ 
ment. Its novel presentation certainly 
helps here and all who passed by the 
writer’s office while this review was 
being prepared agreed that it was a 
most attractive unit. 

Performance 

We tested the performance of the 
XR-P9 using the Technics SH-CD001 
test disc. The TAC-P9 power supply 
was connected and the results were 
measured using our Sound Technology 
audio noise and distortion meter. 

Frequency response was found to be 
-ldB down at the extremes of the 
audio band, at 20Hz and 20kHz. This is 


flatter than most CD players achieve 
and probably points to gentle analog fil¬ 
tering of the audio output. 

While such filtering is very effective at 
obtaining a very smooth frequency re¬ 
sponse it does mean that inaudible fre¬ 
quency artefacts of the sampling process 
will be present in the output. These 
residual high frequency components are, 
of course, inaudible but they make it 
difficult to measure harmonic and total 
harmonic distortion, as we found. 

Our figure for total harmonic distor¬ 
tion at 20Hz was .018%, rising to 
.027% at 1kHz and .03% at 10kHz. 
Measurement at 20kHz was difficult due 
to the sampling artefacts remaining in 
the distortion component. While this 
distortion measurement is certainly 
higher than Toshiba’s claimed figure of 
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If you’re into computers 
you could have a job for life. 


If you’re interested in the finer 
points of digital electronics and 
computers, the computer industry 
needs you. 

Enrol now into Control Data 
Institute’s Computer Engineering 
course and you could be working in 
the ever-expanding computer industry 
in as little as 8 months. 

Control Data Institute’s flexible 
study programmes will allow you 
to study full-time or part-time in 
subjects such as Electronics, 
Microprocessors, Mini Computers, 
Data Communication, Terminals, 
Disk Drives, Line Printers and 
Machine Language Programming. 
Or if you choose, you can study 
individual subjects. 

You can even get exemptions 
if you have some experience in the 
electronics field. And at the end of your 



course of study, you qualify with a 
Diploma in Computer Engineering. 

Control Data is accepting 
enrolments now for their Compute 
Engineering courses in Sydney an< 
Melbourne. The demand for Contro 
Data Engineering Graduates has neve 
been higher. 

For further information call 
Control Data Institute now. You can 
attend special monthly free 
engineering information seminars o 
phone Wendy Mason in Sydney on 
(02) 4381300 or Sherrill Maconachit 
in Melbourne on (03) 2689666 for a 
personal appointment. 

/□ ET\CONTRpL DATA 
Vbc/ INSTITUTE 

YOUR CAREER BEGINS HERE 

An education service of Control Data Australia Pty. Limited 



(Australia) Inc, 11 Muriel Ave, 
Rydalmere, 2116 N.S.W. Ph (02) 684-1022 j 


ATTENTION 


Sound Professionals demand high 
quality loudspeaker systems at home, in 
the car and at work. 

Only Bose hifi speakers produce a 
combination of reflected and direct sound, 
similar to what you hear at a live concert. 
Not to mention stereo throughout your 
listening room, not just between the 
speakers! 

If you demand quality with lifelike 
performance you owe it to yourself to 
check out Bose Direct Reflecting Speaker 
systems for your home and car very soon. 


Please send me further information 
on Bose Speaker Systems. 

□ Professional □ Car 

□ HiFi □ Commercial 

Name... 

Address . 


. Postcode. 

EA 9/86 
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less than .01% at 1kHz, we have no 
reason to doubt that the “true” har¬ 
monic distortion is close to Toshiba’s 
figure. 

Intermodulation distortion (IMD) was 
also measured and resulted in a reading 
of .045% which is an indication that, in 
reality, the distortion performance of 
the XR-P9 is on a par with normal CD 
standards. 

Signal-to-noise (SIN) ratio measure¬ 
ments on the Toshiba portable are not 
quite as good as we have come to ex¬ 
pect with CD players though. Toshiba 
claim a figure for the S/N ratio of 84dB 
which can be achieved with the battery 
supply. But when used with the clip-on 
mains adaptor this falls to 71dB. Most 
of this noise is hum, which is not sur¬ 
prising considering the close proximity 
of the mains power transformer. 

The noise is audible if you listen on a 
pair of sensitive headphones with good 
bass response and with the level control 
wound all the way up but this is not a 
realistic way to listen to any CD player. 
If you were to do so, your ears would 
be blown off as soon as the music start¬ 
ed. 


Linearity of the player was also mea¬ 
sured. This involves comparing the out¬ 
put level with diminishing levels from 
the test disc. The results showed a 
-ldB error at the -60dB level and 
+2dB error at the -70dB level. At 
levels below these the residual noise of 
the player masked the measurement. 

Separation between channels was 
checked and resulted in readings of 
-70dB at 100Hz, -71dB at 1kHz, 
-58dB at 10kHz and -52dB at 20kHz. 
Again, these figures are not quite as 
good as conventional CD players but 
are on a par with Toshiba’s claims and, 
in fact, are more than adequate for high 
quality sound reproduction. 

Tracking of the XR-P9 was tested 
using the Philips 4A test sample disc. 
For the interruption layer test, the 
player tracked without audible disrup¬ 
tions up to the 700/im length interrup¬ 
tion. At the 800/xm interruption we no¬ 
ticed audible dropouts occurring. 

Using the black dot test, the player 
similarly behaved well up to the 800/xm 
dot whereupon it began repeating 
tracks. The simulated fingerprint gave 
no audible problems for the player. 


While this is not a perfect score, it does 
mean that the player could be expected 
to play all discs except for those with 
quite noticeable surface blemishes. 

Resistance to vibration and movement 
is also satisfactory, without being excep¬ 
tional. You could happily use the player 
while walking but whether it would tol¬ 
erate jogging is another matter. It’s a 
little heavy for that anyway, when used 
with its battery pack. 

Overall, the XR-P9RC personal CD 
player must get the nod for its very at¬ 
tractive presentation and its remote con¬ 
trol feature. No other portable has it. 
Everyone who saw and listened to it 
during the preparation of this review 
was impressed. So were we. It does not 
have quite the performance standard 
that most conventional CD players pro¬ 
vide, but its portability and versatility 
more than make up for this. 

For those who want a portable CD 
player which can also be used at home 
with the hifi system, this is a system to 
check out. 

Recommended retail price of the 
Toshiba XR-P9RC is $529. See it at 
your local hifi outlet. (J.C. & L.D.S.). 



‘TOMORROWS TECHNOLOGY 

TODAY! 

SPECIAL EFFECTS GENERATOR 


AUDIO/VISUAL PROCESSOR 
MODEL 7005 

Excellent combinati 




TRADE ENQUIRIES WELCOME 
TOLL FREE TEL. (008) 225 416 
SYDNEY 699 1199 

T0: 


TEL. (02) 699-1199 FREE PARKING 
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More channels for 
the Explorer UHF 


transceiver 

Extend the frequency coverage of your DSE 
“Explorer" UHF amateur transceiver. This 
simple circuit is based on a single CMOS 1C 
and adds 40 channels in the region from 439 to 
440MHz. 

by GLENN PERCY, VK3PE 


In Victoria and, no doubt, in other 
States, a number of commonly used 
channels exist in that portion of the 
amateur UHF band from 439.000 to 
440.000MHz. As it stands, the Dick 
Smith Explorer cannot easily take ad¬ 
vantage of these channels due to the re¬ 
stricted coverage provided in the origi¬ 
nal design (438.025 to 439.000MHz). 

To overcome this limitation, it was 
decided to modify the circuit to provide 
full coverage of the UHF FM Amateur 
band while still retaining the original 40- 
channel switch, as an 80-channel switch 


would be unprocurable. Thumbwheel 
switches were rejected on the grounds 
of cost, fitting difficulties and more 
complex interfacing requirements. 

The method adopted involves com¬ 
bining two user-selectable ranges with 
the original 40-channel switch, thus 
providing the full 80 channels (ie. from 
438.025 to 440.000MHz). The two 
ranges are selected by a new SPDT tog¬ 
gle switch mounted in a convenient 
position on the front panel of the Ex¬ 
plorer. This switch is connected to a 
4008B 4-bit binary adder CMOS IC 


which is interposed between the 40- 
channel switch and the PLL IC 
(PLL02A) in the Explorer. 

How it works 

The simplest method of explaining 
the operation of the adder is to calcu¬ 
late the binary input required to the 
PLL02A PLL IC in the Explorer. This 
binary number represents the division 
ratio, usually referred to as ‘n’, and in 
the Explorer may be derived from the 
formula: 

= (f/3)-143.58333 

"" 0.008333 

For example, if we choose channel 1, 
or 438.025MHz, then n = 291. In bi¬ 
nary, this is 100100011. This is the bit 
pattern required from the 40-channel 
switch in the channel 1 position. If we 
now wish to select 439.025MHz, or 
channel 41, we obtain a value for ‘n’ of 
331 or 101001011 in binary. The channel 
switch should thus be set to channel 1 
where n = 291 and 40 must be added, 
ie. 291 + 40 = 331. 

In other words, we must add the bi¬ 
nary equivalent of 40, or 0101000, to 
the output of the 40-channel switch and 
then present this new binary number to 
the PLL: 

Chi = 291 100100011 

plus 40 0101000 

= 101001011 = 331 

The two most significant bits are actu¬ 
ally hardwired to the PLL02A in the 
Explorer, so we are left with 1001011. 
The three least significant bits to be 
added are all ‘zeros’. We may delete 
them, to simplify the circuitry, since the 
4008B IC used is only a 4-bit adder. 
Hence, in the circuit, it can be seen that 
these lower three bits are in fact passed 
straight through to the PLL and only 
the upper four bits are manipulated to 
obtain the additional 40 channels. 

Since this adder circuit is always con¬ 
nected between the 40-channel switch 
and the PLL02A, you may ask how we 
obtain the standard 40 channel output 



The Explorer UHF amateur transceiver originally covered 40 channels from 438.025 to 
439.00MHz. 
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from the switch. What we do, in fact, is 
to simply add “0” or 0000 in binary to 
the 40-channel switch. 

Switch SI is used to select between 
the lower and upper 40-channel ranges 
by switching +5V to pins 3 and 7 of the 
4008B adder. In the lower 40-channel 
position, pins 3 and 7 are pulled low by 
a lOOkfi resistor and 0000 is added to 
the 40-channel switch. In the upper 40- 
channel position, pins 3 and 7 are pulled 
high and 0101 (40) is added. 
Construction 

Although the extra circuitry involved 
is minimal, practical implementation re¬ 
quires access to the output pins of the 
40-channel switch so that they can be 
connected to the adder circuitry. In the 
prototype, this was achieved by care¬ 
fully removing the switch from the 
PCB, rotating it by 90 degrees and sol¬ 
dering a small PCB, containing the new 
circuitry, to the switch pins. 

Note that the front panel must be 
desoldered first to allow removal of the 
40-channel switch. Solderwick or a sol¬ 
der sucker will simplify removal of the 
switch. The LED indicator must be re¬ 
moved also. 

After cleaning any solder dags from 
the switch pins, the 40-channel switch 
should be put aside while the PCB is as¬ 
sembled. This involves fitting of the in¬ 
sulated link, the resistors and finally the 
IC. Standard precautions should be 
taken since this is a CMOS device. Fi¬ 
nally, the connecting wires should be 
fitted and the PCB fitted to the 40- 
channel switch. 

A 6mm hole should now be drilled in 
the front panel for the range toggle 
switch. This may be mounted in any 
clear position on the panel. In the 
prototype, it was mounted adjacent to 
the microphone socket. 

The front panel may now be refitted 
to the Explorer. Connections to the 
Explorer PLL02A may be made either 
directly to the pins or, for the purist, 
new holes may be drilled through the 
tracks leading to the pins to accept the 
necessary leads. Additional leads should 
then be run to the new range toggle 
switch and the +5V and ground connec¬ 
tions. 

Once all connections have been 
checked, the Explorer may be switched 
on. The lower 40-channel position 
should be selected with the toggle 
switch and your favourite channel tried. 
This should function normally. If not, 
check connections and +5V power to 
the new PCB. 

When all is OK, select the upper 
range and check the performance of the 



unit with an amateur who has these 
channels available. Note that a slight 
readjustment of the VCO coil may be 
required to maintain PLL lock over the 
extended frequency range now pro¬ 
vided. No problems were experienced 
on the two units tested. ® 


PARTS LIST 

1 4008 4-bit binary adder IC 
1 PCB, code 86tx9, 33 x 36mm 
1 SPDT toggle switch 
5 lOOkfl 0.25W 5% resistors 
10 PC stakes 



This photograph shows how the PCB is supported on the 40-channel switch. 
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Upgrading the 1980 


Eprom 

programmer 


Do you have a July 1980 EA EPROM 
Programmer? If so, don’t give it the boot. This 
article shows how to adapt it to program 
2732A, 2764 and 27128 EPROMS. 

by J. C. HOLLIDAY 


Those people who constructed the 
EPROM Programmer described in July 
1980 are probably wishing technology 
wouldn’t advance so quickly. 

The original eprom Programmer al¬ 
lowed for the programming of 2708, 
2716 and 2732 EPROMS but it wasn’t 
long before 2708s became extinct and 
were replaced with larger memory types 
such as the 2764, and 27128. As an 
added bonus these larger eproms are 
easier to program. 

This project will give a new lease of 
life to your old EPROM Programmer and 
will allow you to program most of these 
newer EPROMS. The modifications re¬ 
quire only a handful of readily available 
parts and a little of your time. 

The first task is to replace the 24-pin 
zero insertion force (ZIF) socket with a 
28-pin version which is necessary to ac¬ 
commodate the larger EPROMS. If 
you’re good at desoldering 24-pin IC 
sockets without wrecking the PC board 
then go ahead. 

You will find there is enough room to 
the left of the present ZIF socket to 
drill the four extra holes needed. This 
would probably be the neatest solution 
and would also be best for those con¬ 
structing the project from the begin¬ 
ning. 

I must confess that I was daunted by 
the task of removing such a big socket 
and so I devised an alternative which 
may appeal to like minded people. Sol¬ 
der the respective pins of the 28-pin 
ZIF socket to a 24-pin header leaving 
four pins (1, 2, 27 and 28) of the socket 


unsoldered. The header can now be in¬ 
serted into the existing 24-pin ZIF 
socket with these four unsoldered pins 
to the left. 

The necessary connection to pins 1, 2, 
27 and 28 can be made through a small 
hole drilled at a convenient point in the 
front panel (eg, between “O” and “M” 
in the word EPROM). 

Pin 26, which is the Vcc pin for 2732 
and 2716 eproms, the A13 pin for 
27128 EPROMS and unused in 2764 
EPROMS, needs a flying lead to connect 
it to Sid. The copper track which for¬ 
merly connected pin 26 permanently to 
the +5V supply line has to be cut. 

When using this new socket with 24- 
pin EPROMS, the devices must be in¬ 
serted so that they occupy the extreme 
right position in the socket with pin 1 
positioned towards the lower left. 
EPROMS with 28 pins are just inserted 
as usual, with pin 1 at the lower left. 

Switching 

Whilst you are drilling the front panel 
you should also drill a hole to mount 
S3, an SPDT toggle switch. This should 
be mounted on the front panel level 
with SI and midway between SI and the 
right edge of the panel. 

Switch S2 is used to provide the dif¬ 
ferent voltages for the PROGRAM and 
read modes for the various eproms. 
Because of the widely differing EPROMS 
now being catered for, this switch needs 
more positions. 

S2 has to be replaced with a 4-pole 
2-position toggle switch (Dick Smith 


catalog S1175 is ideal). Whatever re¬ 
placement you use, be sure it is a 
“break before make” type. Many of the 
new wafer or rotary type switches are 
“make before break” and are definitely 
unsuitable for this position. 

You have only to examine the func¬ 
tion of S2d and see that it is switching 
between 5V and 25V power supplies to 
appreciate the likely damage that can be 
done if these two supplies are momen¬ 
tarily connected together. 

S2 can be mounted in the same posi¬ 
tion without any alteration to hole posi¬ 
tion or size. 

Referring to the circuit diagram you 
may observe that all wiring relating to 
the 2708 function has been deleted. This 
frees position 1 on SI which is now used 
for 2764/27128 switching functions. 

Even though SI is the original switch, 

I feel it wise to ensure it is a “break be¬ 
fore make” type also. 

Whilst the wiring for the 2708 has 
been removed from SI, there is no need 
to remove the 2708-related components 
from the PC board. 

Wiring to the other SI positions re¬ 
mains largely intact, but there are minor 
alterations and you should carefully 
check all SI wiring against the circuit 
diagram. 

Programming voltages 

One obvious difference is the inclu¬ 
sion of S3. The purpose of S3 is to 
provide a choice in programming volt¬ 
age. Some eproms, such as the 2716 
and 2732 require a 25V programming 
voltage, whilst others, such as the 
2732A, 2764 and 27128 require only 
21V. To provide these voltages, D7 has 
been replaced with a 3.9V zener diode, 
and an additional 7.5V zener diode 
(D10) connected between D8 and 
ground. 

This should provide the desired volt¬ 
ages of 21V and 25V, but due to com- 
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ponent tolerances you should accurately 
measure these voltages to ensure they 
are correct. You may have to experi¬ 
ment a little with a couple of different 
zeners until the voltage is correct. Ac¬ 
cording to the data sheets the voltages 
should be within ±0.5V. 

After wiring the switches, the only re¬ 


maining alteration required is to add 
IC9, an additional 4040 counter. The 
existing 4040 counter is a 12-bit binary 
counter which is adequate for handling 
the 11 address lines of a 2716 or the 12 
address lines of a 2732. It cannot service 
the 13 address lines of a 2764 or the 14 
address lines of a 27128. 


The new 4040, which derives its clock 
input from the Q12 line of the existing 
4040, continues the counting process to 
the higher address lines. 

One advantage of this addition is that 
even higher address lines are available 
should expansion to a 27256 be consid¬ 
ered. 
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Eprom Programmer 


The easiest way to install IC9 is to 
solder pins 8, 11 and 16 directly to the 
corresponding pins of the existing 4040. 
All the remaining pins of IC9 should be 
bent up so that they do not contact any 
of the other 4040 pins. Flying leads can 
then be used to connect pins 9 and 7 of 
IC9 to the appropriate places. 

Before using the EPROM Programmer 
in its new form you should check the 
wiring by noting the voltages which ap¬ 
pear on the eprom socket pins in both 
the read and program modes. The 
following table is a guide. Note that all 
pin numbers refer to the new 28-pin 
socket. 

Software 

Software to drive the eprom pro¬ 
grammer consists of a main program 
written in BASIC which calls subroutines 
for the various functions. The main pro¬ 
gram is written for a System 80 or 
Tandy Model 1 personal computer run¬ 
ning under NEWDOS/80 Version 2.0, but 
the program can be easily adapted to 
run on other machines. 

Subroutine 2 allows data entry from 
the keyboard into memory, subroutine 6 
allows editing of memory, and subrou¬ 
tine 3 lists the data stored in memory. 
These subroutines are in BASIC and are 
adapted from the original article. All 
input and output from these routines is 
in hexadecimal format. 

Because of the larger eprom sizes, 
listing of data is not recommended be¬ 
cause of the longer time involved. On 
the other hand, there is not much point 
in speeding up the output by using a 
machine code subroutine because then 
you wouldn’t be able to read it. 


A much better way of examining large 
tracts of memory is to use the debug 
facility of newdos. 

When entering or editing data, 
memory is assumed to start at 0000H 
and finish at the appropriate number for 
the EPROM (0FFF for a 2732, 1FFFH 
for a 2764 etc). In the computer, this 
data is actually stored starting at 8000H 
and continuing as far as FFFFH. Hence 
there is sufficient memory to store up to 
32K of data, enough for a 27256. 

The machine code subroutines occupy 
memory from 7F00H to 7FFFH. This 
memory for data and machine code 
must be protected from being written 
over by basic and so, when entering 
BASIC from DOS, you must reserve this 
area by typing BASIC 32000. This forces 
BASIC to use only that area of memory 
below 7FOOH. 

Subroutine 1 is an erasure check; sub¬ 
routine 4 programs the data stored in 
memory into the eprom; subroutine 5 
reads data from an eprom into 
memory; and subroutine 7 compares 
memory data with EPROM data, stop¬ 
ping when it meets the first discrepancy 
and printing out where the discrepancy 
occurred. 

Subroutines 1, 4, 5 and 7 are machine 
code subroutines and are executed very 
rapidly. This is virtually a necessity 
when dealing with 2764s and 27128s: 

A listing of the machine code subrou¬ 
tines shows the memory location of the 
instruction in column 1 and the se¬ 
quence of machine code instructions in 
column 2. These may be helpful to 
those who use basic to poke a ma¬ 
chine code subroutine into memory. 

The easiest way, however, is to use an 


EXTRA PARTS REQUIRED 

1 28-pin ZIF socket 
1 4040 12-stage counter 1C 
1 7.5V 1W zener diode 
1 3.9V 1W zener diode 
1 4-pole 2-position switch 
1 single-pole 2-position switch 
1 22Q 0.25W 5% resistor 


assembler and the remaining columns 
give the assembly lahguage mnemonics. 
These should be common to most ma¬ 
chines using a Z80 microprocessor. 

What will be machine-dependent is 
the generation of the 50ms timing pulse 
which is required during the program¬ 
ming cycle. This pulse is obtained by re¬ 
peating the sequence of instructions 
from line 190 to line 220 a total of 3235 
times. 

My microprocessor runs at 1.747MHz 
so the time for one clock cycle is 
1/1.747 or 0.5724 microseconds. The set 
of instructions in the timing loop re¬ 
quires 26 clock cycles, so the time re¬ 
quired for 3235 executions of this loop 
will be: 3235 x 26 x 0.5724 = 48,145 mi¬ 
croseconds = 48.145ms. 

This is within the 50 ±5ms limits. The 
figure was deliberately chosen to be on 
the low side to minimise stress on the 
EPROM during programming. 

You can determine for yourself how 
many times the timing loop needs to be 
repeated by substituting the clock speed 
of your own computer in the calculation 
above. 

The only other feature deserving com¬ 
ment is the time delay from lines 162 to 
168. These weren’t necessary when the 
programmer was used as originally in¬ 
tended for EPROMS no larger than 
2732s. However, when using 2764s I no¬ 
ticed that location 1000H was often mis- 
programmed. 

This is where the second 4040 counter 
first starts to count. The misprogram- 
ming is thus probably due to the extra 
time delay introduced by the second 
4040 being clocked by the first. The 
time delay introduced into the program 
compensates for this effect. 

That completes the description of the 
modifications required. When larger 
EPROMS appear on the scene, provided 
they are programmed in the same way, 
all you’d need to do is get an even big¬ 
ger ZIF socket and connect the new ad¬ 
dress lines to the appropriate pins of the 
new 4040. 

Note: a full software listing can be 
obtained by sending an SAE, together 
with $2.00, to Electronics Australia, PO 
Box 227, Waterloo 2017. © 


SI position 

Mode 

Pin 

1 20 22 23 27 28 

1 (2764/27128) 

read 

program 

5 0 0 ★ 5 5 

21# 0 5 ★ H 5 

2(2716) 

read 

program 

- 0 0 5 - - 

L 5 25# - - 

3 (2732/2732A) 

read 

program 

- 0 0 ★ - - 

- H 25/21# ★ - - 

Notes: (1)- No effect 

(2) ★An address line, could be logic high or low 

(3) H Logic high, pulsed low for 50ms by programming software 

(4) L Logic low, pulsed high for 50ms by programming software 

(5) # selectable using S3 
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DSE PUTS VALUE BACK IN YOUR $ 



iuper Glue 

leeded. 3ml ,,,he ■* * 


oplication. No clamps or messy nmxma 

"Eg 1 ***- $A 35 CRC-2-26 Spray 

a' N ‘ 1220 Moisture removing, cleansing 

Heat Transfer "* rCiSSiSST 

iSS*,*A, 

coupler to cool heatsinks. applications. 5 

Cat N-1205 $OZD 400g. J 

V Cat N- 1060 1 
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TOOLS SAVINGS AT DSE 


I Rechargeable Soldering Iron/ 

rffiSSWKKS, 

S333S3K? 

r, solder, sponge and AC 
adaptor. CatT-2020 



$ 54 95 


ONLY 

Spare Tip & Sponge 
Kit 

Verv affordable stand-by to suit 

Stable soldering station 

above. Keep one handy - lust in 
case! Cat T-2021 £ A ■! C 

\/AI IIP 



The DSE 

Soldering 

Station 




Versatile 12V Soldering Iron 

When you need more power tor electrical work this heavy duty iron delivers a 
full 30W. Use it around the home, professional workbench or on the car (comes 
with cigarette lighter plug). Lightweight, balanced design is ideal for PCB work 
too! Operates from any 12V supply (AC/DC). Cat T-1910 

$A50 

ONLY O 


KfPSMffH 



If you're serious about good soldering, there is only one way to do it — with a 
temperatue controlled soldering iron. Until now, temperature controlled irons have 
been expensive. But Dick Smith Electronics have solved the probleml 
The DSE Auto Temp offers you the best quality at an unbelievable low price. Featu 
fully variable temperature control (from around 200 degres to over 500 degrees 
Celcius) with a temperature meter to show you what's happening. 

And it's fully approved by the Energy Authority. The station comes complete with 
lightweight iron holder and cleaning sponge, with a comprehensive Instruction 
manual with full servicing information included — just in case you need it. 

Cat T-2000 


NEW! Royel Professional 
Vari- Temp Soldering Station 


Precise 
Temperature 
Control! 

Your passport to professional 
soldering. A state-of-the-art station /•»,. ^ 
that allows variable temperature &S „ ' 

control for a variety of applications —- ’ 

— ideal for expensive circuits. 

Temperature sensor located right 
behind the tip to accurately maintain 
desired heat level. Features electro¬ 
static shields, zero voltage switching 
and much more. CatT-2050 



GREAT VALUE'- Accessory Tips QNly 

$ 169§Hr* $5*5 


ONLY 



Bonus: Super Tool Carry 
Case included! Arlec 
Accessories 

Wire Brushes 

Pack of three brushes for polishing PCBs, 


ss ornaments, etc. Cat T- 


ONLY 


ARLEC SUPER TOOL , 

The one tool you should own because it does so much! It polishes... cuts... q 

engraves and erases... even mills. All parts are included, plus 240V plug pack 
adaptor. Hobbyists, handymen and tradesmen can use it for all those jobs that 
usually require buying two, three or more different tools: save $$$! Cat T-4754 


ONLY! 


175 


Erasers 

Quickly and 

'“SK 


M 6 45 


thoroughly erases ink from plans 
_ ns. Perfect for the office and that 
professional touch at home. Cat T-4760 


ONLY" 


















SOLDERING ON AT DSE... 


$ 16 95 


Don't make a mess of it! Our ultra-slim iron Is perfect for precision soldering on 
computers, PCBs and auto repairs (optional cigarette lighter plug available). Heats 
quickly. 6W output, 12V AC or DC operated. Cat T-1920 

Replacement Tips 

Copper Wedge. $025 

CatT-1921 

Copper Conical $0 25 

Cat T-1922 

Don’t be a 
sucker! 

anywhere else. And our low price 
isrVt the only thing to pieasejhe 
sucker features a Teflon tipi with 
simple thumb release mechanism fo 
easy solder removal. CatT-2560 



ONLY 



Easy Desoldering! 

Desoldering Bulb is simple, quick and very 
efficient. Hold Bulb to molten solder, 
squeeze and release: solder is sucked up 
Instantly. Ideal for blow cooling too. 

Cat T-2ST- 


$015/ 


Soldering Stand/ 
Magnifier 

The perfect accessory! Sturdy soldering stand 
features clips for holding PCBs, etc. Invaluable 
magnifying lens for delicate work too! A must for 
every bench. CatT-57io 


GREAT VALUE! 


425 ' 




Wire Stripper/ 
Wrapper 

You don't have to spend a 
fortune for professional wire 
wrapping. Our simple, 
economic tool does a great 
job and strips wire too! Add it 
to your tool box today. 

Cat T-3650 

AJ ONLY 

$4 R35 



Give flux 
removers the 
. can! 

DICK SMITH 

ELECTRONICS The ,ast ' efficient way to clean 
L J up messy solder jobs is with 

I spray flux remover. It’s perfect 
for service work and projects. 

I 400g spray can. Cat N-1055 


great 

VALUE! 

* 10 95 



Your 
third ( 

han< ?^ duTlatT 

a solder_jEPTEMB ER 

stand! ~ 


You always wish for another hi 
soldering PCBs... Here it is! Just place 
board in rubber faced vice, adjust angle, 
and secure. Iron and solder spool holder 
means they're always close at hand. 

Cat T-5700 


The heat’s on! 
varitemp iron for all 
your jobs. 

At last an affordable variable temperature 
soldering iron to handle the heat of 
performing all those jobs requiring different 
temperatures. Temperature control is 
conveniently located In the handle for easy 
adjustment. Powerful 25W capai ind 
quick heating performance. 240. operated. 
Electricity Authority approved. Cat T-1350 


Spare Tips 

Medium. catT -1351 

Large . Cat T-1352 

Conical, cmt-ims 



each 


Desoldering 

Braid 

Famous ‘Dick Wick’ — treated copper 
braid that quickly and thoroughly removes 
solder by capillary action. On economy 


Economy Solder Packs: c 
‘project’ sized! 


1.25mm (18g) . Cat N-1638 
| 0.75mm (22g) . Cat N-1636 


Only 


■ each 


Bargain corner these items 

must g°! ^oFFO 

Metric Knobs K _ 

c ^AMetal plug; red. 

*AS95< 


Metric Knobs 

Red, plastic; 16mm Cat H-3800 
orange, plastic; 16mm Cat H-3802 Cal P- 

WAS $1-55 

m vea 

lnpu,0, eedback, etc. WAS S' 95 $^95 

^2 D*DT Mini toggle 

BP (mains) connectors <2^ ri9h,a " 9 ' ed ' 

240V. P k . o,10. Cat H-6710 

WAS $2.75 $4 $ 1 50 


Cat H-5618 

WAS SA.95 




















LIMITED STOCKS... HUGE SAVINGS... 


50% Off Book Sale! And 

what a choice... 


Motorola RF Products Date K» >1 Everything 

you’ve wanted to know about Motorola s RF devices: from 
smal. signal to power amps... and ™chmogCa. M 

How to tune the Secret Shortwave 

Scectrum. Tune into the hush-hush frequencies that 
aren't printed. Hear military, Government and even 
espionage gossip. This book tells you hcwrtCetB-ieg s g 45 

Australian Marine Radio Ha a 

5t‘ for all boat owners! Tells you how to choose, install 
use marine radio PLUS essential details for every Salt. 
Cat B-9604 WAS $4.95 *2 45 


Tricks & Experiments. Ideal book for all students 

- • “ j 333 exciting experiments: gasses, 

- B-i730 ^ <jo oi . 


WAS $19.95 

More Scientific Tricks. Builds on to the first 

edition (above) with a brilliant selection of experiments, 
excellent publication that gives students the edge at $g75 
school. Cat B-1735 WAS $19.95 


Diqital ICS & LEDs. Superb source book that 
teaches important fundamental circuit concepts, now 
build digital devices and handy troubleshooting hints. 

Cat B-1785 WAS $21.45 $ 1 Q 70 


Laser Technology. Brilliant source book that 
covers laser radiation, construction, design and more! Al 
the principles and practical information hobbyists and 
technicians require. Cat B-1861 WAS $32.95 £ 


Complete Guide to Satellite TV. Eyemning 

you’ve ever wanted to know about Satellite TV is in this 
book! Choosing equipment and setting up a station, orb,t 


linK-ups ana aown-mm 5^ 45 

Motorola Small Signal Products 

Databook. All the JEDEC types plus Motorola's 
branded small signal transistors. Cat B-4036 S4 O' 

VAT AC <07 OK 


Value! Metric Screw 
Packs 


Always handy around the workshop. Generous pack of 
150 assorted self-tapping, counter sunk screws. 

~ 4 1605 $4| 50 


WAS $3.50 


Assorted pan head machine screws 
pack for all those jobs that always cc 

WAS $5.95 


a beaut 320-pc. 

$095 


Secure cables easily! 


Heavy-duty cable clamps for a variety of service and 
hobbyist uses. Bargain priced pack of 5. Cat H-1972 

WAS $2.50 §^| 


Near V 2 price! Metric 


Die Set 


Die-Cast Aluminium 


150x50x80mm. Cat H-2206' 

Normally $10.50 $^50 

Sio Off! Plastic Case 

sSSESssar- 

Normally $19 95 

S 9 95 


id stock set. Contains: 2mrn, 3mm, 
ss PLUS a handled stock. All in a 
’ ill instructions. Cat T-4905 


1995 




Hey! We’re Crazy with 
Metric Screws... 


Was $5.95 


$050 


More Metric Screws... 


...And Metric Nuts too! 

bargain! Pack of 150 assorted nuts In 

$350 


popular sizes. 

SAVE $4 


IITH 

ICS 


Normally $3.50 per pack 

Now $4| 50 


Metric Washers 

You've got the nuts, the screws and the bolts... so 
now you've got the washers: pack of 680 assorted. 


High Gain UHF CB 
Antenna 

most from your UHF base 


& $25 


Satellite 

Experimenter’s 

Handbook 



We've come a long \ . 
now you can be part of the actii 
you're interested In amateur rai 


•b book contains 



t/j Price'- 

WAS $26.50 
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TAKE ADVANTAGE OF OUR STOCK PROBLEMS! 



Save Over 

$600 w °s $2120 

Extend earthly 2m, 70cm and 6m to the exciting 
world of satellite communications with Yaesu's 
FT-726 VHF/UHF all mode transceiver. Just 
install optional IF unit for full duplex 
crossbanding with independent tuning and 
mode selection — it's out of this world! Comes 
complete with 2m band module: 70cm and 6m 
modules also available. 

• All modes on all three VHF/UHF bands 
6m 2m, 70cm (with all modules installed) 

• Full duplex crossbanding with satellite unit 


KITS 


programmed into memory 

• Dual synthesised VFO’s tuning 20Hz/step 

• Speech processor for SSB 

• 240V AC operated (12V DC with optional 
power cable) 

Cat D-2950 

bargain $4 cnn 

AT ONLY! I VVV 


By building it yourself, you save 
$$$... have the satisfaction of saying 
you did it... enjoy the latest and t h “ 
best In electronics for a fraction 
the price. 


1 GHz Frequency Counter Two-Up Game 


now $100 off!! 

The affordable counter with a professional standard ol 
performance for every workbench: in schools, labs, eti 
with an impressive range — up to 1GHz — there's no I 
applications. Check out these superb specs: 

• Large easy to read 8 digit display 

• Streamlined, functional design 

• 3 gating time — 0.1,1 » 10 seconds 

• 3 frequency ranges - 10MHz, 60MHz ft 1GHz 

• Sensitivity at 1GHz - 20mV 

• Inbuilt 10:1 attenuator 

• Inputs — 10Hz to 60Hz at 1M ohm 


An Aussie tradition goes electronic! 
*'-w play Two-Up without breaking 
i law by building this fun game. N< 
ns required: it simulates the 
ow, spin and results. Great fun foi 

WAS $5.95 V Ca ' $J95 


Was $539 


*439 


The one tool all Hobbyists 
need... now nearly Vi 
price! 


Stereo TV 
Decoder 

Enjoy TV even more, in sensational 
stereo, without the need to buy an 
expensive new set. Our easy to 
assemble Stereo Decoder can be 
built into your set or fed through Hi- 
Fi system — providing true channel 
separation. Includes UHF tuner too! 
As described in EA Cat K-6325 

MARCH’85 $A A 
WAS $199 

Binary Bingo 

*‘"i and educational! The perfect 


When the bean counters say "You’re 
overstocked..." Who are we to argue? 

DESCRIPTION _ 


CAT NO. WAS NOW 


9306 $3.95 

$7.95 » J .» 5 

$15.95 $8.95 


£2.15 75* 

$2 50 75* 

$3.50 $1.oi 

*4.50 $1.5, 

$4.50 $2.51 


Only 

$"750 


Were $14. 


$ 11 

FunWay Gift 
Box 

What value! Over $70 worth of 
electronics excitement for under $60 
Includes two projects from each of 
the three popular FunWay kits PLUS 
all three FunWay books. Makes the 
ideal gift for kids of any age. 

Cat X-2680 


description 

8ra?s J iiAMS: 

4164 (64K x 1) 

2114 (IK x 4 static) 

2732A EPROMS, too 
And 2513 Char Gem 

WHAT! Not 4000 « 

4044 (Quad NAND r/s 2 ' 5601 704 404 

7^C85 U T4 h B , CD UP C0Unt > ™ 

74 4 ^?i 5 (4 8 b b ^^- m P) «« 

2*5374 

74C221 (Dual mono 74 

multlvib) 7 

740946,4.5 dig counter, ££? 

Low Power Schottky 

SSr 0 ’ S 404 

74LS241(0«buK) JX) Z-5293 $1*50 $?* oc 

And TIL, too! * 10 ° 

7401 (Q U NAND^ O/CoO) f«? » 304 

7413 (Dual schmitt) 254 

M Z 

^SSKIS2Sffi®»<>PtlM: 

3mm Orange LEDs 9 7 ,n~. 7 ff' 25 31.00 

3mm Red LEDs 7?°?’ 54 

3mm Green LEDs 010 154 ®4 

(premium qual) 2-4070 

Rectang. Red LEDs (2x 354 154 

5mm) 7 

A J 254 104 

KsTKsfclii 

MJE2955 (PNP Power ' 2 $16 - 45 $5.00 

silicon) 7 —— 

FETs, too: 25 5 °* 

13 1 (N-channel g/p) z 1848 «i on 
2SK134 (hi power mosfet) z-18^5 $8.95 
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MEASURE THE SAVINGS WITH THESE BEAUTIES... 



Ultra Compact 

3.5 Digit Meter 

Small in . 1 ™ , n features , Aut0 


Small in si 

ranging for voltage andTe'Jstence a,,u , 
ohm e sia e pen 0mA ° f 10A ' L ° W ~ 
circuit voltage 


LCD Meter Cap/ 
Transistor 

Checker — a 3-in-1 


(suitable for in- 
circuit resistance 
measurement). 

DC Voltage: 200mV, 
2, 20, 200, 1000V 
+/-(0.5% +1dgt). 

Voltage; 2V, 20, 
200, 750V +/- 
(0.75% +5dgt). 
Se»«tance: 2 ranges: 
200 ohm - 2M FSD. 



bargain for every bench and tool box. 

It’s a 33 range multimeter with auto 
zero and over-range indication, 
exceptional high current measurement 
(10AC/DC) and much more. But that’s 
not all! Check capacitance in five ranges 
from 2nF - 20uF... plus transistors (hFE 
0-1000) and diodes (Vf) too. 

Sensational value that saves the cost 
of buying other Instruments. Cat Q-1500 


*139 



The Personal 
Pocket Meter 


Calculator sized meter adds up to 
convenience: only 10mm thick! Boasts 
• super fast auto ranging • auto 
polarity indicator with minus sign • 2x/ 
second sampling • audible continuity 
(200 ohm +/-10 ohm). Excellent 
frequency response allows it to be 
used as a millivolt meter — up to 
20KHz. DC Voltage: 2000mV, 20, 200, 
400V +/-(2.0%rdg +/-2dgt). AC 
Voltage: 200mV, 20, 200, 400V +/- 
3.0%rdg +/-5dgt). Resistance: 200 
to 2Mohm In 5 auto ranges. 

Cat Q-1555 


VALUE! 


59 


95 


Unbeatable value for 
dual trace 20MHz CRO! 


piiggpllp 


LCD Temperature/ 
Meter 


For the price, you'll be amazed at the 
performance! 3.5 digit wide angled 
display for easy viewing. RF shielding 
and resistance range overload 
protection: handles 250V AC or 350V 
DC indefinitely. DC Voltage: 2000mV, 
20, 200. 1000V +/-(0.5%rdg +/-2d). 
AC Voltage: 200V, 750V +/-(1.2%rdg 
+/-10d). Resistance: 2000, 20, 200, 
2000 ohms +/-{0.75%rdg +/- 


What a combination! 3.5 LCD multimeter for current 
and voltage checking with over-ride indicator, buzzer 
continuity and 0.1%/0.25% accuracy. Also takes 
thermal readings (F and C) for scientific and hobbyist 
measurements: check heatsinks, etc. Covers -20 to 
1370° C with +/-0.3% +/-1° C accuracy. CatQ-1512 
Measure the 
temperature of 
power transistors, 



heatsinks, etc. 


NEW 


*64 


95 


BARGAIN 
AT ONLY 


SAVE! Build it yourself 
and save $$$... enjoy 
the latest and the 
best with DSE kits. 


*199 



’iff 


• 1 mV Sensitivity 

• + and - Algebraic additions 

Sensational value! An affordable, professional standard 
20MHz oscilloscope that's got the lot: Bandwidth: DC to 
20MHz (-3dB). Input impedance: 1m ohm to 25pF +-2%. 


Algebraic addition: CHI+CHII, -CHI+CHII. 

O.lus/DIV - 0.2S/DIV +/-3% (10°C -.35°C) steps in 1-2-! 
sequence. Expansion: xIO MAG sweep rate up to 50ns, 
additional error for magnifier +/-2%. CatQ-1260 


ONLY 


*949 


Complete with probes 


1 Improve Amp 
j performance../^ 


Double enjoyment: 
Stereo Simulator II 


I Your amp straining to live up to 
! expectations? Our Ultra Fidelity Preamp 
| gives a boost to dynamic range and 

■ frequency response, reduces noise and 
distortion. Max. output: > 2V rms. Freq. 

| response: conforms to RIAA within +/- 

I 0.2dB typical with 1% components. THD: 

<0.001 %/100mV, lOOHz-IOHz (MM 
■ cartridge); <0.004%/100mV, lOOHz-IOkHz 
| (MC cartridge). As described in AEM 


Get more from your old mono TV, video or 
AM tuner with our Stereo Simulator II. 
Produces artificial channel separation so 
good, it's hard to distinguish it from the res 
thing! Signal-to-noise ratio: 60dB (left), 
56dB (right). Distortion: 0.1% (both 
channels). Current drain: 6.5mA without 
LED, 17mA with LED. 

EA APRIL '83 Cat K-3421 



Equipping your service bench, 
lab or school... „ ^_ h 
SAVE! Two for $899 each. 


Troubleshooting from the 
hip (pocket)... 


Neat! Handy pocket-sized signal injector with simple push 
button operation... Perfect for servicemen on the go. 
Frequency range: 700 - 1000Hz with harmonics to 30MHz. 
Signal output: 1.4V p-p. lmpedance:10K ohm (capacitive). 
DC voltage input: 50V max. Suitable for in-circuit (live) 
testing where voltage range is -3 to +50VDC. CatQ-1270 


VALUE 


AT ONLY! 



WAS $12.25 




























$TOCKTAKE $UPER $AVERS... 



Soldering Aid Set 

. . I. o 'must' for PCB soldering 

stainless steel bristle brueir. Great f 
restringing dials tool CatT-2610 

BARGAIN $4 755 
at only ■ # 


Premium Solder 

Highest quality, non-corrosive solder for 
ilectrical work. 60% tin, 40% lead compound. 
Choice of two: 

.25mm, 200g. Cat N-1619 
.75mm, 200g. Cat N-1623 


$$$ Saver Sheet 
Metal Bender 



great $7095 
VALUE! /y 


Why buy instrument cases when you can easily make your own with DSE’s 
new Sheet Metal Bender: an affordable workshop necessity that can cost 
twice as much anywhere else! You’ll save $$$ making your own heatsinks, 
RF shields, trays and covers. Provides a clean, smooth bend up to 90° on 
metals to 16 gauge. Pays for itself in no time! catT-5250 


Neon 

Tester 

Screw- 


Kits 

Enjoy the 
latest & the 
best at 
affordable 
prices! 



landy kit __ 

0 time. Includes: four screwdrivers, hammer, 
tagnifying glass, AWL, magnet, tweezers and 
’-a prong holder. All contained in a convenient 
i-through carry-“ ' -- 


Was $10.50 
Save $3.50 ONLY 


$ 7 


DO 

ELEC 


1 Give your car a head 
| start! 

■ Efficient transistor assisted ignition offers real 
performance! Dwell extension for longer, hotter 
| sparks: radial fin heatsink with die-cast box to 
| dissipate unwanted heat. Cat K-3301 

■ GREAT 
! VALUE! 

:$44 25 

I “ ■ SAFE 



UHF/VHF TV Down 
Converter 

Inexpensive, simple way to take advantage of UHF 
on your old VHF-only TV. Covers UHF bands 4 and 
5 (Ch. 28-63). Pre-aligned for your convenience 
with a handy by-pass switch (disconnect the 
antenna lead for VHF viewing). As described in 
EA April ‘86 Cat K-3236 


ONLY 

$ 76 50 




























Everything the Hobbyist needs. 


DSE — the one-stop supermarket of 
electronics offers the hobbyist an 
extensive range of service accessories... 
all at affordable prices. 

Electronic Cleaning 
Solvent 

S6 90 

Circuit Lacquer 

Solder-through lacquer to protect PC 



DSE PVC Tape 


Top quality PVC insulating tape for 
hundreds of uses. 18 metres long x 
19mm wide x 0.2mm thick. Cat N-1362 



Spray Cleaner 


electronic components, jewellery, rubber 
and plastic. 250g pressure pack can.with 
long nozzle. Cat N-1051 a m ^ g 

Acrylic Spray 

Clear, moisture-proof spray protects 
front panels, etched screens and even 
TV antenna terminations. 125g spray 
can. Cat N-tOH $) £ 5 5 

Positive 20 Photo Resist 
Spray 

IllSSr 

s 16 95 


Electrolube Pen 

|§E~ 


ssrr 
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SUBSCRBE 



AND 


You’ll receive 12 issues of EA magazine 
delivered to your home plus an incredible 

DISCOUNT OF OVER 30% 

saving $11.40 off regular price 
SEND ONLY $24 
for 12 ISSUES 

*N.Z. subscribers send SA40.80 surface mail $A45.60 
. airmail — Coupon valid in Australia and N.Z. only. 

L Overseas rates on application. ' 

SUBSCRIBE 
NOW! 

"Australian 
v currency . 

\0NLY^ 


YES! Please send me this special offer of 12 issues of E.A. magazine at the DISCOUNT PRICE of $24.00. NZ 
subscribers $A40.80 surface mail and $A45.60 air mail. 

I enclose my cheque/money order for $. (with this coupon in an envelope and 

mail to Freepost No. 4, The Federal Publishing Company, PO Box 227, Waterloo, N.S.W. 2017. — No stamp 
required if posted in Australia). 

Card No. 

or charge my □ Bankcard □ Visa □ Mastercard 

□ American Express account with $. 


j i i i i i i n i i i i ii l .u 


Signature .......„„..• Expiry Date .. 

Name . 

Mr/Mrs/Miss/Ms Initial Surname 

Address . 


(Look for your first issue in approximately 4 to 6 weeks). 


. Postcode. 

(Offer valid until 30th September, 1986) e.a. Sept, a 


DISCOUNT OFFER APPLIES TO DIRECT SUBSCRIBERS Ol 

























This electronic horse-racing game has all the 
fun, excitement and unpredictability of the 
real thing. It’s easy to assemble and the parts 
are all readily available. 



The six ianes represent the six horses. 


“And they’re racing! . . in the 
Electronic Melbourne Cup. Here’s the 
electronic version of the Sport of Kings. 
The thrills of the race and the uncer¬ 
tainty of the winner can be yours with¬ 
out those temperamental equines. 

Actually, this project first appeared in 
the US magazine Hands-on Electronics 
under the name “Electronics Kentucky 
Derby”. Aha!, we thought, just the 
thing for sports-minded Aussies. We’ve 
Aussiefied the name to “Electronic 
Melbourne Cup”, but that’s about all. 

This is a horse race with no ring-ins, 
no hay and no horsing around — just a 
random winner. There are six horses 
represented by six rows of eleven light 
emitting diodes (LEDs): 10 green and 
one red. The position of each horse is 
indicated by a glowing green LED, 
while the red LEDs are wired in paral¬ 
lel with a green LED at the end of each 
row so that the winner stands out from 
the losers. 

When the start button is depressed, 
all the horses line up at the starting 
gate, with the first LED in each row 
glowing. Once the start button is 
released, the horses start moving to¬ 
wards the finish line. Each second, a 


randomly selected horse jumps one 
step. The first horse to finish the line 
(the tenth LED in the row) freezes the 
action and the race is over. 

The next race begins when the start 
button is pushed and released again. 
Switch SI (Horses), allows any number 
of horses from two to six to be selected. 
Horses not in the race are left at the 
post to avoid confusion. 

The circuit itself is based on inexpen¬ 
sive CMOS ICs, and can be battery- 
powered using four “C” cells in series. 
Alternatively, a 6-9V plugpack adaptor 
can be used. 

Circuit description 

Refer now to the circuit diagram. 
Hex-inverting buffer IC20 is used to 
make up two separate oscillator circuits. 
The first, comprising IC20a and IC20b, 
provides a 5kHz signal that’s fed 
through buffer IC20c to the clock (pin 
14) of IC19, a 4017 CMOS decade 
counter. 

The second oscillator, made up of 
IC20d and IC20e, feeds a 1Hz signal to 
IC19’s enable (pin 13). Thus, every sec¬ 
ond, 5,000 pulses (give or take a few) 
are fed into IC19; after that, the gating 
is inhibited. That leaves IC19 with a sig¬ 
nal on one of its active outputs, depend¬ 
ing on just when the counter was gated 
off. 

Component mismatch and thermal 
drift variations assure that the precise 
number of pulses between gating signals 
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will be different each time. Each pulse 
represents a different output at counter 
IC19. 

The gating signal that’s fed to IC19 at 
pin 13 is also used as an enable signal 
for the individual gates of IC17 and 
IC18. One input of each gate is tied to 
the enable pin of IC19 and the other is 
tied to one of the outputs of IC19. De¬ 
pending on the logic appearing at the 
outputs of IC19, one of the gates is 
turned on. 

During each second that the gate is 
turned on, a signal is fed to one of six 
4017 decade counters, IC1 to IC6, 
which sequentially advance one count 
for each positive transition of the re¬ 
ceived input signal. The counter outputs 
are fed to the light-emitting diode indi¬ 
cators through the individual buffers of 
IC7 to IC16 (4049 hex inverters) which 
provide increased drive current for the 


LEDs. Thus, as the count advances, 
one LED of a particular lane extingui¬ 
shes, and another lights. 

When the winning horse crosses the 
finish line (indicated by the tenth and 
eleventh LEDs in the lane being lit), a 
low signal is fed to one of the active in¬ 
puts of IC21 (a 4068 CMOS Dual 
8-input NAND). This produces a high 
output from IC21, which is fed to the 
gating oscillator via diode Dl. This, in 
turn, stops the oscillator and all further 
action, eliminating photo finishes 

Switch SI selects the appropriate out¬ 
put signal from IC19 and feeds it back 
into the reset (pin 15) of the same IC. 
This stops those horses not racing from 
receiving count pulses and allows opera¬ 
tion of from two to six horses to accom¬ 
modate various numbers of players. 

When only two horses are running, 
the B and D lanes are used. When the 


third horse is added, it operates in the F 
lane. The fourth horse activates the E 
lane and the fifth horse uses the C lane. 
If the horses are numbered on the front 
panel, use the sequence 6, 1, 5, 2, 4, 
and 3 from left to right (yes, the proto¬ 
type shows otherwise). In that way, the 
horses are dropped from the race in nu¬ 
merical order by the selector switch, SI. 

Pushbutton switch S2 is the reset 
switch. When pressed, it pulls the reset 
inputs (pin 15) on counters IC1 to IC6 
high. This resets the counters so that 
the ‘horses’ return to the starting gate. 

Construction 

The Electronic Melbourne Cup con¬ 
sists of two single-sided PC boards. One 
of them doubles as the front panel and 
carries the LED indicators and the con¬ 
trols. It is coded 86eg9b and measures 
167 x 112mm. 
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Above: actual size PC artwork for the front panel of the Electronic Melbourne Cup. 



PARTS LIST 

1 PCB, code 86eg9a, 134 x 
234mm 

1 PCB, code 86eg9b 167 x 
112mm 

4 1,5V size-C batteries (see text) 
1 4-way size-C battery holder 
1 jack socket (see text) 

4 6mm brass spacers 
1 case to suit (see text 
Switches 

51 — single pole 5-position 
rotary switch 

52 — SPST momentary contact 
pushbutton switch 

53 — SPST rocker or toggle 
switch 

Semiconductors 

60 green LEDs 
6 red LEDs 
D1 — 1N4148 diode 
D2 — 1N4001 diode 
IC1-IC6, IC19 —4017 CMOS 
decade counters 
IC7-IC16, IC20 — 4049 CMOS 
hex inverters 

IC17, IC18 — 4081 quad AND 
gate 

IC21 — 4068 8-input NAND gate 

Capacitors 

Cl — 4.7pF 25VW electrolytic 
C2 — .01/zF ceramic 
C3, C4 — 0.1 pF ceramic 

Resistors (0.25W, 5%) 

R1, R10 — lOkO 
R2-R7 — 150ft 
R8- 100ft 
R9- lOOkft 
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EVERYTHING 

PERSONAL COMPUTER 
DATA ACQUISITION 
AND CONTROL 


MODEL DASH-8 


• Event, Period, Pulse Width, Frequency 

• 7 Bits ot Digital I/O 

• Programmable Scan Rate 


• Foreground/Bockground Operation 

MODEL DASH-16 

• 40,000 Samples/Sec 

8 D.I., 16 S.E. Channel 12 Bit Analog inputs with DMA 
o ^ 1 ^ output Channels 


. Handling 
Foreground/Background Operation 

MODEL DASCON-1 

30 Samples/Sec, 4 D.l. Channel 12 Bit Analog inputs 
On-Board Signal Conditioning 
Direct Temperature measurement (-200 to +650 C) 
- ot Digital l/C 


12 Bits ot „_ 

• Interrupt Handling 

• 2 Optional 12 Bit Analog Output Channels 

• 2 Optional Instrumentation Amplifiers 
(0.5 MicroVolt/Bit) 

• Foreground/Bockground Operation 

MODEL PIO-12 

24 Bit Parallel Digital I/O 

Interface to Plotters, A/Ds, D/As, Relays, Swilch 

Contacts, etc. 

Interrupt Channel 
No Software Needed 

MODEL IE-488 

• Industry's Easiest IEEE-488 Board to Program 

• Interrupt, DMA and Normal Transfer Modes 

• Controller, Talker or Listener 
No Floppy Discs Required 
Resident ROM Command Interpreter 

ONE YEAR WARRANTY 

Also Available Is a Complete Line of 
Accessory and Expansion Products. 

-O—NOVATECH 
^—CONTROLS" 

(Incorporated In Victoria) 

Sydney: 

429 Graham Street, 8 Knox Street, 

P.0. Box 240, P.0. Box 14, 

Port Melbourne, Belmore North, § 

Vic., Australia. 3207 N.S.W. Australia. 2192 I 

Phone- fiAfi 9377 Phnno 7R« 1100 3 


Electronic Melbourne Cup 


On the front panel board, it will be 
necessary to drill 3mm holes (see Fig. 4) 
where the LEDs are to be mounted. At 
the positions labelled SI, S2 and S3, 
drill holes large enough to accommo¬ 
date the control switches. 

Next, handpaint the lanes using six 
bright colours. Once dry, dry-transfer 
lettering may be used to label the lanes 
and control switches. After that, spray 
the front panel with a hard-setting clear 
lacquer to protect the finish. 

When the lacquer is dry, the LEDs 
can be pushed through the holes in the 
front panel from the rear and their 
leads soldered to the pads on either side 
of the holes. The long lead of the LED 
is the anode and is connected to the 
PCB bus marked +V. Sixty green light 
emitting diodes are mounted in lanes 
A-F, positions 1-10. The top six positions 
are reserved for the red winner indica¬ 
tor LEDs. 

The common dropping resistors (R2- 
R7) are connected by tack-soldering 
them to the copper side of the board 
(ie, the resistors are mounted on the 


copper side of the PCB). Construction 
of the front panel assembly can now be 
completed by soldering four 6mm-long 
threaded brass standoffs to the large 
pads provided. These should be located 
to line up with the mounting holes in 
the main PCB. 

Refer now to the parts layout diagram 
for the main PCB. Note that there are 
many wire links, some of which pass 
under ICs. Install these first, then the 
resistors and capacitors, making sure 
that Cl, the only electrolytic in the cir¬ 
cuit, is correctly oriented. 

Now install the semiconductors, pay¬ 
ing close attention to their orientation. 
This done, lay the two boards end-to- 
end with their copper sides up and com¬ 
plete the wiring between them using in¬ 
sulated hookup wire. This simply in¬ 
volves connecting the designated wiring 
points on the display PCB to the corre¬ 
sponding points on the main PCB. 

Be very careful with the wiring, as a 
mistake at this point can result in a 
horse that occasionally runs backwards! 
Note that these wiring connections 



The two printed circuit boards are mounted back-to-back, hiding the unsightly rats-nest 
of interconnecting wires. 
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With the interboard wiring now com¬ 
pleted, solder short leads to the pads 
that connect to SI and S2. Also, solder 
leads to the positive (+) and negative 
(-) pads on the main board and to the 
V+ bus on the back of the front panel. 
This done, the two boards may be 
folded together and the main board 
bolted to the standoffs. 

The completed game is too big for a 
standard zippy case. Instead, we suggest 
that it be built into a wooden box, com¬ 
plete with batteries. Some readers may 
wish to use a plugpack power supply. In 
this case, mount a small jack socket on 


When your horse race game is com¬ 
plete, no handicapping is necessary be¬ 
cause any horse can win by random 
choice. One race, your horse may never 
get out of the starting gate and the next 
race, the same horse could win by ten 
lengths. All you need to pick a winner 
is a lot of luck! 

Come to think about it, that’s the way 
it is at the track too! © 

This project first appeared in ‘‘Hands-on 
Electronics” and is reproduced here by 
arrangement. Copyright © Gernsback 
Publications, Inc., USA. 


"WUCH 
RAM DO 

I NEED?" 


...THE ANSWER IS 
IN THE PALM 
OF YOUR HAND 



Whatever task you 
have to do the ICOM 
IC-40 is the one that can 
handle it. 

It’s ideally suited for 
farming, transport, sports, 
bushwalking & boating. 
Whatever the communica¬ 
tion problem you need 
to solve this is the radio 
that’s being 
proven every 
day in a million 
different uses. 

Contact your 
local dealer for 
a demonstration 
of the most 
advanced CRS 
portable 
available in 
Australia. 


Please post to: I 

I 

ICOM AUSTRALIA PTY. LTD. i 
7 DUKE STREET WINDSOR 3182. 
VICTORIA. 


Name_I 

I 


Address 


City_Postcode_ 

or phone ICOM on (03) 512284 

EraiicoMi 

The World System 
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The Serviceman 



Two heads are better 
than one, even it... 

As any practising serviceman will confirm, practical, in-the- 
field servicing depends on a lot more than technical skill and 
experience. Luck — both good and bad — and sheer coinci¬ 
dence, often play a major role in tracking down an elusive 
fault. And even bad luck can sometimes turn out to be good 
luck in the end. 


This story really started with someone 
else’s problem. As I have mentioned in 
these notes before I have a colleague in 
business in a nearby suburb and who, in 
theory at least, should be a business 
rival. In fact, we are very good mates. 
We frequently exchange experiences, 
borrow manuals, and generally work to¬ 
gether in close harmony. It is a pleasant 
arrangement which has saved both our¬ 
selves and our customers a lot of time 
and money over the years. 

I was driving past his shop one morn¬ 
ing, on my way to a customer’s home, 
when he spotted me from the footpath 
and waved me into the kerb. And, 
while I was in a hurry, I reasoned it 
must be something important. But just 
how important I doubt whether either 
of us realised at the time. 

After the usual pleasantries he came 
quickly to the point. “I’ll bet you’ve 
never seen a fault like the one I’ve got 
in the workshop at the moment. It’s a 
real weird one; come and have a look at 
it.” I was a bit sceptical about his claim; 
I reckoned I’d seen everything, at least 
as far as symptoms are concerned. But I 
said nothing and followed him into the 
workshop. 

The set in question was a National 
portable of around 34cm, but I didn’t 
take particular note of the model num¬ 
ber. Of far more interest was the image 
it was portraying. It was a normally 
locked picture but the lower portion of 
the screen was blacked out. The height 
varied from about half to a third and, to 
further complicate matters, the effect 
didn’t extend over the full width. It 
started about 50mm in from the right 
hand side and the edge was curved, 
rather like the first 90° of a sine wave. 


Well, I had to admit that my friend 
was right; I had never seen anything re¬ 
motely resembling it before. And hav¬ 
ing admitted that, my natural query was 
what ideas he had about it, or what pro¬ 
gress he had made. Not much, as it 
transpired. He had originally been 
called to the customer’s home, the fault 
having been fairly accurately described 
over the phone. But, by the time he 
made the call the fault had vanished. So 
it was intermittent as well. 

A few days later the customer de¬ 
livered the set to the shop, saying that 
the fault had returned. Sure enough, a 
quick check confirmed this and demon¬ 
strated the exact nature of it to my col¬ 
league for the first time. Realising that 
it was likely to be a curly one he sug¬ 
gested to the customer that it might 
take some time. The customer wasn’t 
particularly worried about this, as it was 
only a second set. So my colleague put 
it aside for a week or so while he at¬ 



tended to a backlog of more routine 
repairs. 

Then, with some time to spare, he set 
it up on the bench and turned it on. 
Need I say more? Murphy was in full 
control. Not only did the set play per¬ 
fectly, but it kept on playing all day and 
every day for over a week. Finally, he 
decided to advise the customer that he 
had better take it home again and bring 
it back if and when the fault returned. 
At least, that was the intention. No 
sooner had he said as much on the 
phone when he glanced up and realised 
that the fault had returned. So it was a 
case of “as you were”. 

As to progress, this had been con¬ 
fined to observing the colour bar gener¬ 
ator staircase pattern where it entered 
the main video chip, and again where it 
came out. It was normal at the input, 
but had “. . . a funny kind of retrace 
line added to it at the output”. From 
this he had concluded that the chip was 
at fault, and was waiting on a replace¬ 
ment. So that was that and, being in a 
hurry, I wished him luck — somewhat 
tongue-in-cheek — and hurried back to 
the van. I was glad it was his problem 
and not mine. 

A problem shared 

The next day one of my first calls was 
to a new customer to try to make sense 
of an on-again, off-again situation. He 
had originally called me about a week 
previously saying that he had a faulty 
TV set, but without being able to de¬ 
scribe the fault in any worthwhile way. 
Then, a couple of days later he had 
rung to cancel the appointment, saying 
the set had come good. Then a day or 
so later came another phone call saying 
the fault was back. 

So here I was, face to face with what 
promised to be another cranky intermit¬ 
tent. I wouldn’t have been at all sur¬ 
prised if the fault had refused to appear 
but this time Murphy was asleep and 
the fault came up immediately. And 
would you believe it; it was exactly the 
same fault as I had seen in my col¬ 
league’s workshop the day before. I 
didn’t know whether to laugh or cry, so 
finished doing neither. 

Needless to say, the set was a Nation¬ 
al. More specifically, it was a model 
TC-2003 48cm and, as I suspected and 
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The relevant portion of the 55?““* 

National TC-2003 circuit, 
where the fault was finally 
located. It delivers blanking 
pulses to IC301. 
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later confirmed, used essentially the 
same circuit as the smaller version on 
my colleague’s bench. As my colleague 
had done, I explained to the customer 
that I would have to take the set back 
to the shop and that it might take some 
time. 

Back at the shop the first thing I did 
was to ring my colleague and enquire 
whether he had made any progress. He 
hadn’t, but was agreeably surprised at 
my concern for his problem — until I 
confessed that I had exactly the same 
problem on my bench. And so we 
agreed to keep in touch; the first one to 
discover anything significant would con¬ 
tact the other. After all, two heads 
should be better than one. 

Fortunately I have a manual for this 
set, although I have not had a great 
deal of experience with it. Acting on my 
colleague’s experience, my first check 
point was the video chip, IC301, AN- 
245. I fed a colour bar pattern into the 
set and checked this at the input, pin 
14. It appeared to be perfect. Then I 
checked the output, pin 6. Here I found 
what I imagined was the effect my col¬ 
league had found; a normal staircase 
pattern but with a curved flyback line 
from the top of the staircase back to the 
blanking period at the foot of the stair¬ 
case. I had no idea what it meant, but I 
was quite sure it shouldn’t be there. 

I made a voltage check on the appro¬ 
priate chip pins but found, as had my 
colleague, that they were all within a 
whisker of specifications. So it looked 
like the chip. And since I didn’t have 
one either, I put one on order. This ar¬ 
rived in due course and I set to work 
with the solder sucker, removed the ex¬ 
isting chip, and fitted a socket in its 
place. Then I plugged in the new chip 
and switched on expectantly. 

No prizes for guessing, of course. The 
fault was there exactly as before. I 
swapped the two chips around, just to 
make sure, but they both behaved iden¬ 
tically. I rang my colleague and found 
that he was on the point of ringing me 
to report exactly the same situation. So 
we were both back to square one. 

I went back to the manual and had a 
long hard look at the circuitry around 
the video chip. One thing was fairly ob¬ 
vious. If the signal coming in was cor¬ 
rect, and that coming out was not, and 
the chip was OK, then it had to be 
something the chip was seeing from out¬ 
side; a wrong static voltage, a wrong 
signal, or a faulty component. 

The block diagram of the chip indi¬ 
cated that it provides video amplifica¬ 
tion, contrast control, sync separation, 
pedestal clamp, and noise cancelling. As 


already mentioned, the video signal 
comes in on pin 14 and out on pin 6, 
but there is more to it than that. From 
pin 14 it goes through the contrast con¬ 
trol network, comes out on pin 12, goes 
to a “picture control” (contrast) pot, 
comes in again on pin 10, out on pin 9, 
in on pin 8 to the video amp network, 
then finally out on pin 6. 

Naturally, all these ins and outs pro¬ 
vide scope for the video signal to be 
both upset and to be checked. I spent 
some time working around the chip and 
familiarising myself with the various 
functions and making as many checks as 
I could think of. I even went so far as 
to change several electrolytic capacitors, 
C306, C307 and C309. 

This did nothing to cure the fault, but 
I was becoming increasingly convinced 
that the fault was something to do with 
the pedestal clamp or blanking pulse 
circuitry. In particular, there was a 13V 
rectangular blanking pulse fed into pin 5 
and thence into the internal video amp. 

A check with the CRO showed that 
this pulse was fairly close to the shape 
shown, though not exactly so and, in 
any case, the information given, apart 
from the amplitude, was limited. So 
there wasn’t much to go on, but I was 
feeling rather desperate so I decided to 
trace it back to its origin. I don’t know 
what I expected to find but I was ready 
to try anything. 

Tracing this path through the circuit 
wasn’t easy, but I eventually tracked it 
down to a transistor, TR471, on another 
board; the “E” board carrying most of 
the deflection circuitry. TR471 is an 
NPN type (2SA564A) described as a 
pulse amplifier. It is fed with a pulse 
from an auxiliary winding on the line 
output transformer (terminal 6-6) which 
also drives some of the deflection cir¬ 
cuitry. The stage is obviously as much a 
pulse shaper as an amplifier. 

Wrong waveform 

The circuit shows the waveform of the 


signal at the base of TR471, best de¬ 
scribed as a rectangular shape with 
spikes on it, and with a 2.5Vp-p ampli¬ 
tude (waveform No.32). A check with 
the CRO revealed a waveform of about 
the right amplitude but far removed 
from the shape shown. Naturally, I felt 
that this was significant, even though I 
wasn’t really sure why. But that was not 
the only suspicious factor. As I men¬ 
tioned at the beginning, the blacked out 
portion of the screen on my colleague’s 
set varied randomly from about one 
third to one half the height of the 
screen. 

I had observed the same characteris¬ 
tics on this set and, as I monitored the 
waveform, I realised that, while its am¬ 
plitude seemed to remain constant, its 
shape changed in sympathy with the 
changes on the screen. By now I was 
sure I was on the right track. 

So, if this was the faulty stage, exactly 
what was wrong? There weren’t that 
many components involved and I was 
quite prepared to change all of them if 
necessary. The most likely suspect was 
TR471 and this was easily changed, but 
made no difference. The rest of the cir¬ 
cuit consists of a diode, D471, between 
emitter and base; a 2.2kf! resistor, 
R474, between collector and chassis; a 
33kft resistor, R472, and a 1/n.F capaci¬ 
tor, C471, in series, feeding a pulse 
from the vertical output stage to the 
base; and a small network between 
emitter and base. 

This network consists of a 24V zener 
diode, D858, connected to the emitter 
on one side, and to the base on the 
other side via a 33kfi resistor, R471, 
and a parallel 68pF capacitor, C472. 
The junction of the zener and the R/C 
network is the input point for the hori¬ 
zontal pulses from terminal 6-6. 

One by one I changed or checked 
each one of these — with one exception 
— and drew a blank in every case; the 
fault remained stubbornly in evidence. 
The exception was the 24V zener diode, 
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The Serviceman 


which I was unable to change for the 
simple reason that I had no such value 
in stock. But when all the other tests 
failed I went through my stock in the 
hope that I could make up the value' 
from what I did have. 

Again I was out of luck. The best I 
could muster was 15V and 6.8V, mak¬ 
ing 21.8V. I had no idea how critical 
the zener value was but I reasoned that, 
if the existing one had a “funny” in it, 
the replacement should provide at least 
some kind of a clue. So this combina¬ 
tion was duly fitted. 

The smoke test 

Then, not knowing quite what to ex¬ 
pect, I switched on. Imagine my sur¬ 
prise when the set warmed up and pro¬ 
duced a perfect picture. But I didn’t 
turn too many cartwheels immediately. 
The fault had shown some tendency to 
be intermittent or, at least, a tendency 
to vary with running time. So I let it 
run for the rest of the day and it didn’t 
miss a beat. And after it had run for a 
couple more hours the following day I 
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felt pretty confident that the zener was 
to blame. 

Strangely enough, by all the checks I 
could make on it, I could find nothing 
wrong with it; it was turning over at the 
right voltage and I could not detect any 
leakage. But then, we all know that 
solid state devices can develop strange 
characteristics which are very hard to 
measure. 

But I was still curious as to how criti¬ 
cal was this zener voltage. Going 
through my stock again I fished out a 
pair of 13V units and put them together 
to make a 26V version. With these in 
place I tried again, only to discover that 
the fault was back and moreover, was 
worse than ever, something like three 
quarters of the screen now being 
blacked out. 

So, did I really have a faulty 24V 
zener, or had this value suddenly be¬ 
come unduly critical for some reason? I 
decided to ring my colleague, both to 
find out what progress he had made, 
and to let him know what I had found. 

It transpired that he had followed vir¬ 
tually the same path as I had; from the 
video chip down to TR471, noted the 
ramifications of the waveform, and con¬ 
cluded that this stage was a likely sus¬ 
pect. And, like myself, he had changed 
or checked all the components in the 
stage. The only difference was that he 
had achieved nothing. 

“What about the zener diode?” I 
asked. 

“Yes, I changed that.” 

“What did you use?” 

“Another 24V zener, same as is in 
there.” 

I related my experience, and sug¬ 
gested he make up something like 22V 
and try that. With fresh hope he hurried 
off to do so. 

A few minutes later he rang back. 
Yes, that had fixed it. But, like me, he 
could offer no explanation as to why. 
All we could be sure of was that there 
was almost certainly no fault in the 
original zeners. Whatever the reason, 
both sets now needed a zener a couple 
of volts lower than originally specified. 

But why, and what had changed to 
bring this about? And why had both 
sets chosen to develop the same fault at 
almost exactly the same time? Quite 
frankly, we don’t know. And having de¬ 
prived the owners of their sets for long 
enough — and spent more time on the 
jobs than we could charge for — we let 
both sets run for a few more days and 


then returned them to their owners. 
That was many weeks ago and, at the 
time of writing, both sets are behaving 
perfectly. 

(Incidentally, waveform No. 32, while 
it had changed significantly from its 
original shape, was still a long way from 
that portrayed on the circuit.) 

She’ll have to be right 

And, while I would be the first to 
admit that the situation leaves a lot to 
be desired, the truth is that there is a 
limit to what a serviceman in the field 
— as distinct from an engineer in a 
laboratory — can do within the practical 
constraints of time and money. The best 
that one can hope for in cases like this 
is that time and experience — either 
yours or someone else’s — will eventu¬ 
ally provide the real answer. Until then 
we keep our fingers crossed. 

But that aside, I think readers will ap¬ 
preciate what I said at the beginning 
about luck and coincidence. Had my 
colleague been the only one of us to en¬ 
counter the problem, he may well have 
looked for it in vain. And I might well 
have been in the same situation had it 
not been for the bad(?) luck of not hav¬ 
ing a 24V zener in stock. 

Anyway, if there are any readers out 
there who know the answer, or find it 
following our leads, my colleague, my¬ 
self, and our readers would very much 
like to hear about it. 

And now for some readers’ 
comments. 

From Mr D.A., of Findon, S.A. 
comes a comment about the letter from 
Mr D.P., in the June issue, about prob¬ 
lems with a TV set operating from a 
home lighting plant. He writes as follows: 

After wire sizes were changed from im¬ 
perial to metric, the size has often been 
given as its cross sectional area, rather 
than its diameter. This appears to be com¬ 
mon with 240V cables. 

Could it be possible that the 10mm wire 
used by the gentleman with TV problems 
(June 86) was actually 10mm 2 . 

If this was the case he would be using a 
wire that was only 1.78mm diameter 
(0.072in) or between 15 and 16SWG, and 
he would certainly have voltage drop 
problems. 

Thank you D.A. for a most interest¬ 
ing suggestion. Without casting any 
doubts on your statement I must confess 
that I have never encountered this con¬ 
vention, the wisdom of which I seriously 
question. Most people — even those of 
us who welcomed the metric system — 
had enough trouble handling the con¬ 
version, without red herrings of this 
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kind to compound the issue. 

At the same time I am aware that the 
automotive industry has its own funny 
way of designating wire sizes. While 
using metric measurements they specify 
the overall diameter of the cable, in¬ 
cluding the insulation, which is the 
major thickness. Thus a 3mm auto¬ 
motive cable has an actual conductor 
size of about 1mm and 2mm of insula¬ 
tion. 

But to get back to D.P.’s original 
problem. Unfortunately, I have no way 
of confirming whether D.A.’s sugges¬ 
tion — or my own in the June issue — 
is likely to be correct. I imagine D.P. is 
the only one who could clarify the situa¬ 
tion, and I have heard nothing further 
from him. 

Anyway, thanks again D.A. for tak¬ 
ing the trouble to write. Even if this is 
not the answer, your comments have at 
least drawn attention to a potential 
source of confusion in regard to wire 
sizes. I’ll be on the lookout for that 
one. 

The next letter is from Mr J.R. of 
Petersham, NSW. He writes: 

I recently bought a Dick Smith power 
point checker and, while checking a 
friend’s house, came across the enclosed 
double adaptor. It showed up as active/ 
neutral reversed (on one side) and when 
you have a close look you can see why. 

I would guess these are no longer on 
the market, but may be used in a read¬ 
er’s home. 

No doubt they are illegal and you may 
care to publish a short note as a 
warning. 

The double adaptor enclosed is an 
Australian make “Elmaco”, which I 
have not seen before, but it is in a for¬ 


mat which was once quite popular. 
Rumaging through one of my “surplus 
components” (junk) boxes, I came up 
with a similar device made by “Clipsal” 
and, as I recall, they were available in 
other popular brands. 

As J.R. suggests, they are no longer 
an approved device and were taken off 
the market several years ago. In greater 
detail, they transferred the active/neu¬ 
tral pins of the power point to the same 
position on one outlet, but transposed 
them on the other outlet. The reason 
was simple; it was easier to make them 
that way, and would have been much 
more difficult to make them the other, 
preferred, way. 

Initially, this transposition was not re¬ 
garded very seriously, mainly on the 
basis that it didn’t really matter as long 
as every other component in the system 
was correctly wired. At least, that was 
the rationale at the time. In fact, ex¬ 
perience was to show that this assump¬ 
tion (that everything else would be cor¬ 
rect) was dangerously false. In particu¬ 
lar, wrongly wired appliances which 
would work — albeit by default — in a 
proper power point could become lethal 
devices when plugged into one of these 
adaptors. 

The magic toaster 

Nor is the situation a new one. Mr 
J.R.’s letter reminded me of a particu¬ 
larly dangerous situation which I de¬ 
scribed in these notes some 35 years 
ago, April 1951 to be exact. (The staff 
member who finally pinpointed the arti¬ 
cle for me was kind enough to point out 
that he was only one month old when 
the story appeared. Never mind, he’ll 
be old himself one day!) 


Anyway, the story went something 
like this. After a rather involved service 
job the lady of the house made me a 
pot of tea, then plugged in the toaster 
to prepare something to go with it, but 
the toaster refused to heat. And this is 
how I told it then. 

“Oh, of course,” exlaimed the house¬ 
wife with an air of exasperation, “it’s 
plugged into the wrong side of the 
adaptor.” Whereupon she pulled it out 
of one side of the two-way adaptor, 
plugged it in the other side, and the ele¬ 
ment glowed merrily. 

“Is one side of the adaptor faulty?” I 
asked, wondering, if it was, why they 
used the thing at all. 

“Oh, no, I don’t think so,” she re¬ 
plied, and then prattled on gaily by way 
of explanation, “but you see the toaster 
has to be plugged into the top socket or 
it won’t work, and the iron is the same, 
only it has to be in the bottom socket, 
and it won’t work when it is in the 
socket on the wall, but only when it is 
in the adaptor. It certainly is annoying 
when you put them in the wrong one.” 

I won’t pretend that I was able to fol¬ 
low the technical reasoning behind all 
this, at the pace it was delivered, but I 
was quite sure that something very seri¬ 
ous was wrong. 

“It might be a good idea if I had a 
look at the toaster,” I said, “and the 
iron, too. I’m afraid they might be dan¬ 
gerous.” This announcement was re¬ 
ceived with a partial air of disbelief, but 
she hurried off to get the iron. An 
examination of the toaster cord con¬ 
firmed what I had now begun to sus¬ 
pect, namely, that the connections to 
the plug were incorrect. One lead from 
the element was connected to the earth 
pin of the plug, while the frame of the 
toaster was connected to one of the ac¬ 
tive pins! 

When the toaster was plugged into 
the top socket it so happened that the 
frame was connected to the neutral side 
of the line, while the element was be¬ 
tween the active side and earth. This al¬ 
lowed the toaster to function and was 
reasonably safe, because the neutral 
side of the line is normally earthed. 

However, when it was plugged into 
the bottom socket the position was 
quite different. Because of the way in 
which these adaptors are constructed, 
the connections to the mains are 
reversed, so the position now was: ele¬ 
ment between neutral and earth, and 
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the frame to the active pin. This meant 
that no voltage was applied to the ele¬ 
ment, but that the frame was at 240 
volts with respect to any convenient 
earth. 

And when I say convenient earth, I 
have in mind that the normal working 
position for the toaster was only about 
two feet from the gas stove. 

I rewired the plug, checked it with the 
ohmmeter and finally tried it in both 
sides of the adaptor. All was well, so I 
turned my attention to the iron. 

Much the same conditions prevailed 
here, with the frame connected to one 
of the active pins. However, in this 
case, it was the opposite pin to that of 
the toaster, so that the iron would only 
work when in the bottom socket of the 
adaptor. It was inoperative, and danger¬ 
ous, when in the top one, and also 
when plugged directly into the wall 
socket. 

I learned, upon inquiry, that the usual 
position for the ironing board was be¬ 
tween the gas stove and the sink, 
“Handy to the tap when you want water 
for damping down, you know,” ex¬ 
plained the housewife. 

I shuddered. 

Well, that’s an abbreviated version of 
my double adaptor story from way 
back, J.R., and I think you’ll agree that 
I had good reason to shudder. In short, 
the problem has been around for a long 
while and, as you suggest, there are un¬ 
doubtedly a lot of these devices still in 
use by unsuspecting householders. The 
best idea would be to get rid of them 
but, if they must be used, at least make 
sure that all associated appliances are 
correctly wired. 

Which isn’t a bad idea anyway, dou¬ 
ble adaptors or not. © 


TETIA Fault of the Month 

Hitachi CEP288 
(PAL 3A chassis) 

Symptom: No go. Line drive near 
normal and correct voltage at TR59 
collector. 

Cure: Open circuit emitter return 
to TR59. This can be a break in 
L780 or a dry joint at ZE3. If plug 
ZE is melted, look for hairline 
cracks in nearby tracks. 

This information is supplied by 
courtesy of the Tasmanian branch 
of The Electronic Technicians’ Insti¬ 
tute of Australia. Contributions 
should be sent to J. Lawler, 16 
Adina St, Geilston Bay, 7105. 
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Forget about trailing cords. Build this 

FM wireless 
transmitter 


Forget about tangled microphone and guitar 
cords. This professional-quality FM wireless link 
will eliminate all those hassles. Expensive, you 
ask? How does $12.95 sound? 

by BRANCO JUSTIC 


One does not have to look far these 
days to observe the increasing trend to¬ 
wards the use of wireless microphones 
by professional entertainers and musi¬ 
cians. 

The benefit of a wireless link for the 
“out front” entertainer is obvious, espe¬ 
cially in club situations where they often 
step off the stage and mingle with the 
audience. In addition, many musicians 
are also using wireless microphones so 
that they are free to move around the 
stage rather than being attached to their 
amplifiers via connecting cables. 

Microphone cables also have other 
problems. Whether through rough treat¬ 
ment or just through lack of cleaning, 
they often lead to unreliable operation. 
The more robust “professional” or 


“stage” chords are so expensive that a 
wireless link starts to look like a pretty 
good proposition. 

Although there are lots of low-cost 
FM wireless microphones on the mar¬ 
ket, they are mainly limited to domestic 
situations. Invariably, they suffer from 
one or more performance deficiencies, 
including: 

(1) excessive change of output fre¬ 
quency when the antenna is moved; 

(2) excessive change of output fre¬ 
quency as the battery discharges; 

(3) poor signal-to-noise ratio; 

(4) microphone inserts which are un¬ 
suitable for live performance situations; 
and 

(5) optimal performance over only a 
small part of the FM broadcast band 


(usually around the middle of the 
band). 

The FM transmitter described here 
overcomes all of these problems. It 
boasts excellent frequency stability, has 
a power output of about lOmW, and 
can be tuned across the entire FM 
broadcast band. 

At the same time, it is very easy to 
build. There are no complex RF trans¬ 
formers to be wound; only one inductor 
is used in the circuit and this can be 
purchased prewound. 

In its simplest form, the circuit is de¬ 
signed for use with high-impedance dy¬ 
namic microphones. Alternatively, by 
adding a simple two-stage transistor am¬ 
plifier, it can also be used with high- 
quality low-impedance microphones. 
Provision has been made on the PCB 
for this option. 

As can be seen from the photograph, 
the PCB has been made quite narrow 
(19 x 120mm) so that it can be built into 
a piece of plastic conduit. The preampli¬ 
fier section can be trimmed off if not re¬ 
quired (see wiring diagram). 



This prototype transmitter includes the optional microphone preamplifier. (Note: CIO not shown in this photograph.) 
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FM WIRELESS MICROPHONE 


t stage Ql, Colpitts oscillator and output stage Q3, Q4 and Q5. 



Circuit description 

Refer now to the main circuit dia¬ 
gram. Input signals from the micro¬ 
phone are first applied to VR1 and then 
fed via a low pass filter to the base of 
common emitter stage Ql. VR1 allows 
the overall sensitivity to be tailored to 
suit different microphones or guitars. Its 
setting determines the maximum devia¬ 
tion of the FM signal. 

Rl, Cl, C3 and C6 form the low pass 
filter stage. This ensures that the RF 
signal is eliminated from the input audio 
amplifier (Ql). C5 increases the gain at 
high audio frequencies to provide the 
necessary 50/as pre-emphasis. 

Q2 and its associated components 
form a standard Colpitts oscillator with 
tuning provided by LI and trimmer ca¬ 
pacitor CT1. This stage derives its bias 
voltage from the output of the audio 
amplifier via R7. For this reason, the 
resistor values around Ql were chosen 
carefully in order to produce minimal 
changes in oscillator frequency with 
changes in supply voltage. 

The oscillator output appears at the 
emitter of Q2 and is direct-coupled to 
emitter-follower stage Q3. This stage 
provides buffering for the oscillator sig¬ 
nal and a low impedance drive to the 
following output stage (Q4 and Q5). 

Q4 and Q5 form a rather incestuous 


arrangement. Although they share com¬ 
mon biasing components, they actually 
form two separate stages. Q4 functions 
as a common-base amplifier while Q5 is 
an emitter follower. 

Preamplifier 

Fig.l shows the optional microphone 
preamplifier circuit. This is a fairly con¬ 
ventional two transistor circuit with an 
input impedance of around 30kfl and an 
overall voltage gain of about 60. 

Q6 and Q7 form a direct-coupled 
feedback arrangement with both transis¬ 
tors operating as common emitter am¬ 
plifiers. Negative AC and DC feedback 
is applied from the collector of Q7 to 
the emitter of Q6 via a 33kfl resistor. 


Specifications 

Output Power ...10mW 
Tuning Range ....80-110MHz 
Frequency 

Response.20Hz to 15kHz 

Frequency 

Stability.less than .025% 

drift 

Range.50 metres (approx.) 


The ratio of this resistor to the 560fl 
resistor sets the voltage gain of the cir¬ 
cuit while the 22/iF electrolytic capaci¬ 
tor in the emitter circuit of Q6 rolls off 
the low frequency response. 

Construction 

Construction is straightforward with 
all the parts mounted on a small PCB 
coded 86fm9 and measuring 120 x 
19mm. Note that a ground plane is pro¬ 
vided for the FM transmitter circuit, so 
the board is double-sided. 

Note also that the parts are tightly 
packed on the PCB, with the resistors 
all mounted end-on in order to save 
space. Follow the layout diagram care¬ 
fully when installing the parts on the 
PCB and mount the parts as close to 
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r Looking to purchase instruments' 

We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so if 
- ' e in the market for an oscilliscope, think 


NEW MODEL JUST RELEASED 


X MAG.), 20nsec - 


__CHI, CH2, DUAL, ADD, X-Y (DUAL 

jtomatic switching ALT and CHOP); (Horizontal Axis), 

-2-5 sequence, 20 ranges; Sweep “— -- 

_.5sec/DIV (within ± 3%); * ’**- "" 

50msec/DIV (within ± 5% 

40 MHz 
KIKUSUI 
COS5041 




S&Rt" 

IMP* 


Sag: jxsr.wasS? 


|2&;srs,“TS, , Si,‘5fiS 


GAG-808B 

AUDIO 

GENERATOR 

$ 203.00 



Covers 10Hz to 1MHz 


ALL PRICES SHOWN DO NOT INCLUDE SALES 
TAX. ADD 20% 

These are just a few of the many 100's of 


Gt 


DAVID REID ELECTRONICS LIMITED 

127 York Street, Sydney, 2000 
^ or Telephone (02) 267 1385 


FM wireless transmitter 


the ground plane as possible. 

There are five solder joints to be 
made on the component side of the 
PCB. These are indicated by unetched 
holes on the ground plane and are nec¬ 
essary to complete the earth circuit. The 
remaining leads all pass through etched 
holes and must not touch the ground 
plane. 

Note that, on the prototype, the 
ground plane extends under trimpot 
VR1. This is not necessary and, in the 
final version, the ground plane is etched 
clear of VR1 as shown in the layout 
diagram. 

Once all the parts have been installed, 
construction can be completed by con¬ 
necting the antenna and the battery 
clip. A 50cm length of insulated hookup 
wire will make a satisfactory antenna. 
Connections to the microphone must be 
run using shielded audio cable. 

The parts layout diagram shows how 
the circuit is wired when using the op¬ 
tional preamplifier stage. If you don’t 
require the preamplifier, the signal 
input connections should be made di¬ 
rectly to VR1. It’s simply a matter of 
transferring the three supply/signal con¬ 
nections to the three corresponding 
pads adjacent to VR1. 

Testing 

Only two components require adjust¬ 
ment: CT1 which sets the transmitter 
frequency, and VR1 which sets the 
input signal level. 

Initially, set VR1 to mid-range and 
place the transmitter near an FM re¬ 
ceiver which is tuned to a vacant spot 
on the FM band. Now speak into the 
microphone and adjust the trimmer ca¬ 
pacitor (CT1) until the transmitter is 
correctly tuned. Finally, adjust VR1 
until the volume is similar to that which 
is obtained on the FM stations. 

Note that good quality microphones 
have a huge dynamic range, so it is best 
to allow a reasonable amount of head- 
room; ie err on the low side in setting 
the level. If the input signal is excessive, 
the transmitter may be de-tuned. 

We did not bother to mount the 
prototype in a piece of conduit but it 
would be quite impractical to leave it 
naked for long term use. Conduit with 
an internal diameter of about 23mm 
would make a suitable housing for the 
transmitter. 

Although commercial units are usually 
potted into the housing, we wouldn’t 
recommend this as being of any value. 


PARTS LIST 

1 PCB, code 86fm9, 120 x 19mm 
1 9V battery clip 
LI — 0.22p,H air-cored inductor 
Semiconductors 
Q1 — BC549 NPN transistor 
Q2, Q3, Q4, Q5 — BF199 NPN 
transistor 
Capacitors 

Cl, C3 — 330pF ceramic 
C2, C5 — 0.1 p,F ceramic 
C4, C6, C7, C12, C13, C14 — 

.001 jjlF ceramic 
C8 — 33pF ceramic 
C9 — 6.8pF ceramic 
CIO, C11 — lOpF ceramic 
CT1 — lOpF trimmer 
Resistors (0.25W, 5%) 

R1, RIO, R15 — Ikft 
R2 — 47kft 
R3— 120kH 
R4 — 4.7kft 
R5 — 470ft 

R6, R9, R11, R12 —22ft 

R7 — 2.2kft 

R8 — 2.7kft 

R13 —82ft 

R14 — 3.3kft 

R16 — 1.2kft 

VR1 — lOOkft 10mm vertical 
trimpot 

Preamplifier Parts 

1 BC549 NPN transistor 

1 BC559 PNP transistor 

Capacitors 

2 22pF 10VW tantalum or 
low-leakage electrolytic 

2 0.1 juF monolithic 
1 33pF ceramic 
Resistors (0.25W, 5%) 

1 x 330kft, 1 x 56kft, 1 x 33kft, 

2 x IQkft, 1 x 560ft _ 

Perhaps a small amount of epoxy to seal 
each end of the tube would be OK — 
as long as you can still adjust the trim¬ 
mer capacitor through a hole. 

Next month, we plan to describe how 
to convert a commercial FM “Walk¬ 
man” receiver for use with this trans¬ 
mitter. Together, the two form a very 
economical FM wireless link. <j) 

Where to buy the parts 

A complete kit of parts for this 
project is available from: 

Oatley Electronics, 

PO Box 89, 

Oatley, NSW 2223. 

Price: $12.95 (incl. p&p), plus 
$3.00 for the optional preampli¬ 
fier circuit. 

Note: PCB pattern copyright © 
Oatley Electronics. _ 
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Aussie $ Crashes Again 

Imuorted Electronics to rise 30 k 

terribly sorry about it all, but,he 

MICRON 1 
NI CADS * 

$2.95 ea 


New Generation 
Calculators 

Direct from the Importer 

• 10 Digit LCD printing calculator • 9 entry 
key buffer memory • Adding machine 
calculation • Chain and mixed calculation 

• Full memory calculation • Round-off/ 
down calculation • Percent key with add on 

(57 C 5mm wldthA'size: 193x 172x*3^mm • 


Desk Mounted 
Lamp Magnifier 

$169 


10-99 $2.45 ea 
iooup $1.99 ea ; 

Why Pay $4 ? * 








$69 

Solar 

Desk Calculator 

i forever without batteries equally well 
ir sunlight or office lighting.Cat. X 1060 

M $1 9.9! 


thoroughly re 
Australian made 

TECHNiCAL INFORMATION Illumination: 

^Extension! 

^r: 1 , r?wo He c a hVor ,e p, b a^ at 

arms. Cat A 0980 

Piezo Tweeter 150W 


ounaoie lor run appncatioi 
1 Frequency Response: 3K ti 
«f 40KHz Sensitivity: 104db <o 
2.8V Cat. C 6100 4 j 

$16.95_ $151 


9V Nicads 

150 maH 


S 5024 $1 5.95 ea 
Why Pay over $20? 

Price Break through 

Solar Cell Array 
18V @ 7 Watt 


th A an a &0 l we n n c 


Quality Imported 
RS-232 Accessories 

RS-232 Surge Protector 

The RS-232 surge protector is used to 
protect RS-232 ports from the possibility of 
costly damage from large voltage peaks 
caused by lightning or other power 
problems. The surge protector used Metal- 
Oxide Varistors (MOV) to protect pins 2.3 
and 7. The MOV's will suppress any voltage 
above 26 volts without affecting the normal 
RS-232 voltage levels. Cat. O 1510 


RS-232 Jumper Box 

The RS-232 Jumper Box is used to mak 
custom RS-232 interfaces. It consists of _ 
small board with a connector on each end. I 

Cat. D 1520 1 

RS-232 Mini Tester 

This Tester indicates the presence of al 
important interface lines by LED 


f a Car Boat or Caravan rSSL '. Cat D 1500 

Nu ,„ 


150W HiFi-PA Piezo I 

144.8 X 54mm Rectangular Piezo Hi 
Speaker suitable for HiFi and Soum 
Reinforcement. Full 90 deg. horizontal : 
dispersion angle • Freq.Res. 3 to 40KHz 
• Sens: 1 lOdb @ 2.8V Cat. C 6120 ! 

$18.95 4 Up $17 | 

Buy 10 and Save 25% 

Solder w,,h Tlp Save I 




1-9 
lOUp 

i T 2440 Soldering Station 


$6.50 ei 
$4.90 ei 




Solar 
Battery Charger 

target upto4 AA Nlcada in appr 


IS-232 Nu'lf Modem is 
iroDer ooeration of a s 

Silky 
Quiet 
240V 
Compt. 

Fans 


_ 5 sho.... , 

shorted together. The I 


' 


$12.50 


F 1020 80mm Diam. $1 9.50 
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| Save Up To 30% With These Prices 


Brilliant Savings on Quality Relays Million Diode Sellout! 

Cradle Rolaue— d . _.___.. . _ 


Cradle Relays — Pinout compatible with ITT and Siemenahigh 
f> h '9H reliability, gold flashed contacts. Operate time 15 MS 


sensitivity, high 

(Max.), rr‘-' 

IV DC 


lu 1,1 ° imm*./. insulation resn 
500V DC. Dielectric strength 1000V AC (1 min.). 


From 1.5C each 





VOLTAGE SET MA * 

§4067 12 DPDT 2 A $8.98 $7.95 $6.94 

§4068 DPDT 2A $8 98 * 7 - 95 W- 94 

S4070 12 4PDT 1A $9.95 $8.50 $7.92 

S 4071 24 4PDT ia $10.95 $8.95 $7.92 


Cradle Relay Sockets includes Retaining cup 
S 4058 for DPDT Relays (S 4067/8) $2.40 NOW $1.50 
S 4059 for 4PDT Relays (S 4070/1) $2.40 NOW $1.50 
OEM Grade Dil Switches 


looupr... 

JJn'JSSSJMai 

poie^f position^ 0 ™ 2 * 5 °* e 2 P° s ' ton 

^Vos^ 01 " 3 ^ 2 ^' 0 "* 03 


Minrroggfe Switches Q 

fill!; 




Key Operated Switches 

Was - 


W 0616 16 core 2.20 1.50 Sin 
W 0626 24 core 2.95 1.80 
W 0634 34 core 3.90 2.50 4 f 
W 0650 50 core 7.00 3.95 


premium 

Australia » mv y . 
tape/reel diodes ordered 


.. .J14/IN4148 diodes. These became surplus to Fairc 

—3 ordered. So unit., __...... 

tmponent insertion equipment, these fine quality diodes 
s diode bargain of all timel! Cat. Z 0101 

1-99 34 ea 

2.54 ea 


100-499 


500 plus 1.54 ea 

Stereo Mixers at 
Low Import Price 


ATTENTION — Social Clubs, Schools, Churchs, Disco Operators 
Entertainers, Hotels, Night Clubs and Sporting Bodies. With Altronics low 
prices - here is your opportunity to install one of these outstanding sound 
control mixers. Both models include microphone "Soundover" facility - 
making either ideal for live entertainment use. 



Pro-Quality Stereo Console 



Amazingvalue 
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Radar Sensation Radar Sensation 

Invisible from outside your vehicle these fantastic high spec detectors simply clip onto the sunvisor 

Now X band, K band stationary, gun or even Mobile Radar are detected up to an amazing 13Km with the all new "space age" Mlcroeye Radar Detectors 
The very 1st in the world to utilize a custom microprocessor—hence enabling quite incredible sampling/checking detection of incoming signals — 
and what's more they are so light and compact they simply clip securely on to your sunvisor out of sight of anyone outside the vehicle. 

Detects X Band, 10.525Ghz and K Band 24.150Ghz to an incredible 

range of 13KM. Gives both audible and visual alarms with a built-in Installation 

Automatic Mute Control that decreases the volume after six seconds of absolute Clnchl Clip it on the passenger side visor and plug the power 

activation. lead p| U g into your cigar lighersocket and you're up and running. (I took a 

• Fully automatic self test In-bullt to allow you to ensure all lights and few more minutes to secrete the wiring behind mouldings etc. and 
alarms are operational upon power up of your vehicle • Simply plugs Into connected into the ignition wiring, thus hiding all wiring), 
your cigarette lighter socket or can be direct wired into your existing car 

-- - -- ^ The Ultimate a GaAs Diode Detector 

(Gallium Arsenide) 


wiring • Clips onto sunvisor, thus eliminating the shadowing effect 
bonnet area causes where detectors are mounted on the dash. Virtually 
eliminates the chance of theft, as unit is up out of sight • Features a quick 
release from the visor bracket to allow you to remove for safety • Using 
the latest digital processing technology the unit will filter out and ignore 
emissions from 80% of poorly designed Radar Detectors that emit 
microwaves. 


MICRO EYE ^m/ECTOR 

The First Detector with GaAs Diodes 


in speed • Not only picks up signals in straight lines but from iu 
about any angle as well as around corners and over hills • Hlghway/CIty 
Modes switch allows monitoring of City or Highway conditions. By 
measuring and storing the field strength of each microwave sample taken 
from the source, the microeye will automatically, whilst in City Mode, 
discriminate between Microwave Alarm Systems and Radar Traps etc., 

Thus reducing false alarms when driving in Microwave congested a- : - 

Towns etc. • Any Radarsignal received t” “--— •*“ u 

Mode will instantly trigger the s 


id by the unit whilst in the Highway 


Microeye Standard Model A 1510 

Incorporates exclusive superheterodyne Horn 
Microstrip hybrid circuitry 


• Dash/Visor bracket 

• Velcro 

• Cigarette lighter plus 

Specifications: 

Size: 3/4” H x 3-1/8" W x 4-1/2" L 
Operating Frequencies: X band: 10:525 GHz 
K Band: 24:150 GHz + 110 MHz 

Antenna Type: Microwave Horn, single ridge waveguide 
Power Requirements: 12V DC nominal, 10-14V limits 
Current: 190mA 

Temperature Range: 12 deg.C to + 70 deg. C 

Microeye Deluxe Model 
With Extra Filter A 1520 

3db extra sensitivity and reduced Interference 

Similar to Model A 1510 but with an additional switchable filter to further 
reduce the annoyance of interference from microwave door openers, 
burglar alarms etc. which operate on the same frequency as police Radar. 
(The addition of this filter has enabled an increased sensitivity in City 


sensitivity 

Until now, GaAs diodes have only been used in sophisticated military radar 
equipment. The Microeye Vector is the first consumer electronics product 
equipped with this new technology. 

Why GaAs Diodes Make The Difference: 

• Lower threshold allows for a better signal to noise ratio. 

• Lower signal conversion loss. 

• Higher barrier reduces noise 

Quite simply, GaAs diodes increase the sensitivity of the Microeye Vector. 

• Separate audio alerts for X and K Band. 

• Three operational switches: Power On and Of; RSD (Radar Signal 

Discriminator) to minimize extraneous signals with a LO (local) 
position and a LR (Long Range) position; Filter Mode designed for 
instant computerized analysis of incoming signals with LO and LR 
positions. 

• Alarm: Red LEDs will light up in sequence as signal strength increases. 

When all Red LEDs are lit and signal strength continues to increase, all 
Red LEDs will flash simultaneously. 

Accessories Included: 

• Visor bracket 

• Velcro 

• Cigarette lighter plug 

Specifications: 

Size: 3/4" H x 3-1/8" W x 4-1/2" I. 

Operating Frequencies: X Band: 10:525 GHz 

K Band: 24150 GHz 
+110 MHz 

Antenna Type: Microwave Horn, single ridge waveguide. 

Power Requirements: 12V DC nominal, 10-14V limits. 

Current: 

Temperature Range: -12 deg. C 


$499 

Great technology in a small Package 


$449 


A Simply Great Detector 


21 Day Money Back Guarantee 

These detectors are unconditionally guaranteed to demonstrate a high 
order of efficiency/sensitivity and thus provide you, the motorist, with a 
corresponding level of awareness of Police Radar. Should you be less than 
delighted with your purchase, you may return to us for a full refund within 
21 days of purchase. Returns must be in original, as sold condition and 
include all accessories, instructions etc. 
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■LTRONICS PRESENTS 


THE PLAYMASTER 


'SIXTY - SIXTY' 
INTEGRATED 


AMPLIFIER KIT 


or so easy 


150 Watts Plus 
Music Power!! 


power capability (Music power), as measured by 
figh Fidelity specification IHF-A-202 the Amplifier 
vatts into an 8 Ohm load fora single channel, and 


the Institute of I _ , ___ 

can deliver 105 watts into an 8 Ohm load fora single channel and 
no less than 153 watts into a4 ohm load under the same conditions" 

Features of the Sixty-Sixty 

k 60 watts per channel with both channels'driven 


$249 

Plus $8.00 Pack & Post 


It Looks So Good 
Your Friends Won't 
Believe You Built It! 


low harmonic and intermodulation distortion 

* Excellent headroom * Tape monitor loop * Tone 
controls with centre detent and defeat switch 

* Mono/stereo switch * Toroidal power transformer 

* Easy-to-build construction * Very little wiring. 

Perfect CD Player Companion 

Hum and noise levels for line level I/P is actually 
better than any currently available CD player at 
103db plus. You can't hear a thing with your ear 
nght on the speaker cone and the volume up full!! 

The volume control is calibrated "CD Clip" at a level 

corresponding to 2V signal level or full amp output _ 

power with CD player input. = "This New Amplifier offers a = 

PERFOPMAiurp QDPrMPir'ATirtRi = •‘ and ? rd of P®7 orman J;®= Our Very Finest Kit to Date 

rcnrumviANUt SPECIFICATION == ahead of anything we have = The Aitronics Kit k 5060 is our very finest Kit 

Power Output - (One Channel) 4 ohms 88W 8 ohms = previously published and ahead = product produced to date. The chassis, PCB and 

74W - (both channels) 4 ohms 72W, 8 ohms 62W = of most commercial Integrated = ,ront Pane 1 are all pre-drilled and punched, every- 

Harmonlc Distortion - Less than ni<K, for all powers = Stereo Amplifiers". = thm 9 fits beautifully. The end product is protective 

.015% for all = "It Is half to one third of the cost = 19 uaran,ae i'.* 11 ' , 

= »«... Amniiiu* ...uu = arrive in perfect shape even if it does get accidently 

dropped" along the way. 

Money Back Guarantee 

Should you buy the kit and before commencing 
construction, you feel that the task is beyond you 
simply return to us in as sold condition with all 
packaging and instructions and we will refund your 
purchase price less transport charges. 


- -than .01% for all p< 

up to60W into 8 ohm loads — Less than .015% _ 

powers up to 70W into 4 ohm loads. = 0 f an Imported Amplifier with' 

arsa" m zgxs&~' ou,p "' - d 

.012% for all powers up to 80W into 4 ohm loads. = pertormance . 

Frequency Response — Phono Inputs - RIAA/IEC =5 Says Leo SimpSOn 

equalisation within + - 0.5db from 40Hz to 20kHz - * * ■ 

Line level Inputs — -0.5db at 20Hz and -1 db at 20kHz 
Input Sensitivity — * Phono inputs at 1 kHz - 4.3mV 
(overload capacity at 1kHz - 140mV), * Line level 
inputs — 270mV 

Hum & Noise — * Phono (with respect to lOmV at 

1 kHz) - 89db unweighted, with typical moving - v U .. uunu into ninuunei 

magnet cartridge. * High level inputs (with respect L Y. ou , n use simple hand tools and a soldering iron you can build this project. The desianers at FA 
to 270mV) - 103db unweighted with 20Hz to 20kHz (as we d °> tha * many 1000's of audio enthusiasts, with little or no electronic constructor 

bandwidth. pjfruthyf® *k U d n Want t0 . b ,V! ld thls am P — 30 i,s designed on one large printed circuit board Virtually 


Managing Editor 
Electronics Australia 
Magazine 
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Your Last Chance For A Quality 
Altronics Kit At These Prices 

Due To Huge Component Price Increases 


Build this Fantastic Amp Kit 
NO COMPROMISE DESIGN 

Ultra Fidelity 
Series 200 Mosfet 
Integrated Amplifier 


Lamp Saver 
For Spotlights 


EA Drill Speed 
Controller MK 11 



Bench Top 13 . 8V High Current 


A Super Low Price on 

EA 8 Seek EAMBBjan ^stem Kit 



______ 

HS?; SaTfjaSi.’.t's'™,™!. sssSsL” 

smf SKSESES*^ wara 

•SeT- k 1900 (without Backup Battery) $119.50 20 Watt Utility Amp Module 

STS©- S 5065 12V1.2AH Backup Batu $22.95 All cmpon.nl. mount «n,^y on K 5045 $17.95 

240V Mains Power 300 Watt Inverter with SM2S - clrcu " b °* rd ' *” n ,h * 


irsrara&y 
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Ring Your Order Now Toll Free & 
Save Up To 30% With These Prices 


Transistor Tester 


For 

In 

Circuit 

Testing 

0 NEED TO 
UNSOLDER 
SUSPECT 
TRANSISTORS" 


$16.50 


Digital 7 Digit 

Capacitance Meter Frequency Counter 

Unbelievable 0.005% Accuracy 


» frequency an._....... „ 

500 MHz (with optional preecaler) * Hint 
Input aeneltlvlty. Profeeelonel unit at a 
traction ol the coat ol built up unite. 


$69.oo 


de-soldered a suspect 


transistor, only to find 


condition of device. Cat. K 2530 

Transistor and 
Fet Tester 

ironies Australia Project. Tests Bipolar 
isistors. Diodes, Fets, SCR's and PUT'S 
aid for the hobbyist and 


serviceman. Complete Ki 


$23.05 


Electronics Australia Project. Measures 
capacitance of both polarized and non¬ 
polarized capacitors from 1 picofarad to 
99.99 microfarads in 3 ranges. Check 
values of unmarked capacitors, especially 

networks 80 '” ValUeS ^ ,il,8rS aPd timinfl 
EXCLUSIVE TO ALTRONICS 
Each kit includes precision measured 
capacitors for accurate calibration ot each 
range. 

Function Generator 

* 4 digit frequency readout (eliminated 
ation) - typical accuracy 

...,__-2'.5V P-P 

* Distortion - sinewave : less than 0.7% @ 
IKHz * Linearity - triangle wave : better 
than 1% @ 1 KHz * Squarewave rise time - 
6V/uz maximum output * Amplitude 


* 1C sockets provide 


K 2500 $129.50 

PRESCALER 

k 2501 $29.95 

DECIMAL POINT 

K 2502 $9.50 

Check Appliances 
And Electrical Wiring 

Build This 1000V 
Megohm Meter 

(1985 Successor to the "Megger”) 


Checks audio & RF circuits 

Signal Tracer 
^for Trouble- 
Shooting 

(See EA Aug. S5) 

This simple signal 
^ valuable servicing aid 


to 


I trouble-shoot both RF 
1 and audio circuits. It 
I features an RF probe, 
I battery operation and 
■ — built loudspeaker 

K 2560 


$19.50 


Touch Lamp Dimmer F . FrTnnNir* 2505 

Half the Cost of Commercial Units J „ 


|#« 


FL0UR0 STARTER 


K6319 Gold Touch Plate$24.50 


Zener Diode^j 
Tester 

"Simply plugs Into 
Your Multimeter " 

Ever come acros the 
problem of worn off 
markings on your 
Zener Diodes? or 
even trying to 
decipher the IN4XXX 
numbers? 

By simply pluging this handy little 
tester into your multimeter, it allows 
you to read out the actual Zener 
voltage or any Zener Diode up to 6 
volts and will also test LEDS! as we., 
as give you a reading of its forward 
voltage drop. 

All components mount inside our 
tiny H 0105 "ABS” Jiffy Box Supplied 

K 2620 .$9.95 

Low Power Design also Works 
as a Battery Charger 

12/240v Inverter for | 
Small Appliances 

Cat K 6705 

$69.50 


$7.95 


SUPPLIED WITH a • 

■ k cqon to a AM Stereo Decoder 

| K 6320 Silver Touch Plate vZ4.50 Almost all AM Stations now transmit 
in Stereo so why should you miss out 
on that extra sound realism. 

• uses Genuine Motorola CQUAM 
Decoder Chip. 

• Can be built into present 
HiFi Tuner. 

Please Note: Circuit diagram of your 
tuner and possibly a CRO will be 
required to install this Kit. 

K 5630 .... » . $19.50 


I Infra-Red I 
Remote f 
Control 

For 

I K 6319or K 6320 


complete with s 
Cat.K 6322 

$22.50 


There are many situations _ _ 
stringent test of insulation resistance 
is required. For example, whenever 
mains operated equipment is 
5 repaired or built, an insulation test 
between the active and neutral 
conductors and the case should be 
carried out. Similarly, it is a good idea 
to check for insulation breakdown 
whenever electrical wiring is 
installed. There are many 
circumstances in which a tester of 
this type can be used. Apart from the 
applications mentioned above, a 
megohm meter can be used to check 
the insulation between transformer 
windings and the frame.lnsulation 
breakdowns in automotive 
alternators and generators can also 
be diagnosed. As well, rough checks 
of the leakage of high voltage 
capacitors can be made. It uses a The inverter is ideally suited to 
transistor inverter to produce a powering low wattage mains 
regulated 1000V DC supply which is appliances from the car battery while I 
applied to the insulation under test, camping. This considerably 
Insulation resistances between improves the comfort level of the I 
2M Ohm and more then 2000 Ohm civilised camper. Similarly, it has I 
can be measured. K 2550 uses in boating. Typically,’ it can be I 

. used to power an electric shaver, I 

(See EA July '85) CdQ oe electric blanket, electric can opener I 
^ ■ or a 40W light bulb. Alternatively. I 

back in thehome(orstillon thecamp I 
site), frequency sensitive items such I 
.jMOBk. as belt or idler driven turntables can I 
be powered at a very precise crystal I 
controlled frequency for accurate * 
sound reproduction. If speed 
variation over a small range is 
required, then a switch is provided to I 
change from the crystal based 50Hz I 
signal to - . 
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• PHONEYOUR ORDER — ALTRONICS TOLL FREE 008999007 


Why Risk Unnecessary Heart Attack? IkdfllC PROBE Q 1272 $27.50 

Blood Pressure and Heart Rate Monitor 


• Non-Microphone 
Measurement System 

• LCD Readout 

• Blood Pressure Monitoi 
: • Pulse Rate Monitor 


_ ^o LED less than -8V CMOS Logic "1" Hi LED greater than 7( 

Logic "0" Lo LED less than 30% Vcc Minimum Detectable Pulse Width 30 
Nano seconds max signal input 220V AC/DC 


' tio Be am tfe* 

*Aod e ' 

X 3055 

1 1 DON'T PAY 

$99 ^ 


and° affordable 


confident measurements Special symbols to guide you in operation and clear error 
messages make it easy for every member of the family to use the X3055. A built-in miser 
circuit automatically shuts off power to conserve your battery if the unit is not switched 
off after use. Inflation by^the conventional rubber squeeze bulb^and^deflaticm by the 

family's health plan — it's a modest investment in your invaluable health. 

BLOOD PRESSURE MONITOR SPECIFICATIONS: 

Measuring Method : Oscillo-Metric Method 

Acuracy : Pressure ♦ 3 mmHg (Confirmed A. A. M. I.) 


105 STIRLING STREET, PERTH 

FOR INSTANT SERVICE 
PHONE ORDER 
TOLL FREE 
008 999 007 
PERTH METRO 
AND AFTER HOURS 
ORDERING SERVICE 
(09) 328 1599 
ALL MAIL ORDERS 

Box 8280, Stirling St.Perth W.A. 6000 

PACKING AND 
DELIVERY CHARGES 

$3.00 DELIVERY AUSTRALIA WIDE 
We process your order the day 
received and despatch via. Australia 
Post. Allow approx. 7 days from day 
you post order to when you receive 
goods. Weight limited IKg. 




$8.00 OVERNIGHT JETSERVICE W 
process your order the day received 
and despatch via. overnight 1 

jetservice Courier for delivery next 
day. Country areas please allow 
additional 24-48 hours. 

Weight limti 3Kgs. 

$6.00 HEAVY MAIL SERVICE For 
deliveries exceeding 3Kgs and less l 
than 10Kgs-allow7daysfordelivery 
$10.00 HEAVY HEAVY SERVICE - / 
orders of lOKgs. or more must trav 
Express Road - Please al 
for delivery. 

INSURANCE — As with virtually 
every other Australian supplier, we 
send goods at consignees risk 
Should you require comprehensive 

insurance cover against lo- 1 

damage please add 1% on 
(Minimum charge $1). When phone 
ordering please request 'lnsurance" 1 

TOLL FREE PHONE ORDER - 
Bankcard Holders can phone order 
toll free up to 6pm Eastern Standard I 
Time. Remember with our Overnight I 
Jetservice we deliver next day. 


Altronics Resellers 

Chances are there is an Altronics Reseller right near you — check 
this list or phone us for details of the nearest dealer. 

Blue Ribbon Dealers are highlighted with a ■. These dealers, 
generally carry a comprehensive range of Altronic products and 
kits or will order any required item for you. 

Don't forget our Express Mall and Phone Order Service—for the 
cost of a local call, Bankcard, Visa or Mastercard holders can 
phone order for same day despatch. 

Please Note: Resellers have to pay the cost of freight and 
insurance and therefore the prices charged by individual dealers 
may vary slightly from this Catalogue — in many cases, however, 
Dealer prices will still represent a significant cost saving from 
prices charged by Altronics Competitors. 


..Illlllllllllll 


CITY 

Electronics a. .602 3499 
All Electronic 
Components .. 662 3506 

.347 1122 




BOX HILL SOUTH 


Electronics ■ . 41 2681 

|esperance 

ns71 3344 

|geraldton 

K.B.EIectronics 
& Marine.21 2176 

Ikalgoorlie 

Todays 

.21 2777 

I NEWMAN 

.751734 

| WYALKATCHEM 

.81 1132 

■ 

| DARWIN 

..81 3491 

ALICE SPRINGS 

Ascom 

Electronics.52 1713 

Electronics.52 2967 

EH 

CITY 

■ Bennett Commercial 

.80 5359 
.. 54 8334 


CITY 

David Reid 

Electronics ■ .. 267 1385 
Jaycar.267 1614 

SUBURBAN 

CARINGHAH 

Unitronics.... 5247878 

CARLINGFORD 

Jaycar.872 4444 

CONCORD 

Jaycar.745 3077 

GORE HILL 

Jaycar.439 4799 

HURSTVILLE 

Jaycar.570 7000 

LEWISHAM 

PrePak 

Electronics ... .569 9770 

COUNTRY 

ALBURY 

Electronics « . . . 25 4066 

BATHURST 

The Electronics 
Shop.31 4421 

BROKEN HILL 

Crystal TV . 4803 

COFFS HARBOUR 

Coffs Habour 
Electronics.52 5684 

GOSFORD 

Electronics «... 24 7246 


KURRI KURRI T 

Kurri Electronics 37 2141 
NEWCASTLE p 

D.G.E.Systems .. 69 1625 p 
George Brown & 

Company.69 6399 . 

Novacastrian a 

Elect.Supplies . .616055 * 
NOWRA 

lions 21 4011 E 


South* 

ORANGE 


.. 626 4( 


Fyfe 

RAYMOND TERRACE 

Alback 

Electronics.87 3419 

RICHMOND 

Electronics.773 174 

TENTERFIELD 

Nathan Ross .... 36 2204 

TOUKLEY 

TES Electronics . 96 4144 
WINDSOR 
M & E Electronics ■ 
Communications 77 5935 

WOLLONGONG 

Newtek 

Electronics «... 27 1620 
Madjenk 

Electronics.74 3061 

Vimcom 

Electronics.28 4400 


Electronics. 34 6133 

SALE 
Gippstech ■ 

Communications 447402 
SHEPPARTON 
GV Electronics ■ 21 8866 
SWAN HILL 

Cornish Radio 
Services.32 1427 


QUEENSLAND 


Delsound P/L .. 2296155 
Jaycar.393 0777 

SUBURBAN 

FORTITUDE VALLEY 

McGraths 

Electronics....832 3944 
Economic 

Electronics. 523 762 

PADDINGTON 

Electronics . . . . 369 8594 

SLACKS CREEK 

Electronics .... 2088808 

TOOWONG 

Techniparts .... 3710879 

COUNTRY 

CAIRNS 

Services.512404 

BUNDABERG 

Bob Elkins 

Electronics. 721 785 

NAMBOUR 

Electronics.411604 

PALM BEACH 

The Electronic 
Centre.341248 

ROCKHAMPTON 

World".278 988 

Purely Electronics 

(East St.).21058 

Purely Electronics 
(Shopping Fair) 280 100 
TOOWOOMBA 

Electronics ■ .... 329677 

TOWNSVILLE 

Solex ■ .722015 


CITY 

Electronic 

Comp & Equip. 212 5999 

Electronic ■ ... 212 2672 I 
Protronics.2123111 

SUBURBAN 

BRIGHTON 

Brighton 

Electronics ■ . 296 3531 I 

CHRISTIES BEACH 

Electronics ■ . .382 3366 I 

PROSPECT 

Electronics ■ . .269 4744 1 

REYNELLA 

Electronics ■ . .381 2824 1 

COUNTRY 

MT.GAMBIER 

South East 

Electronics.250 034 I 

PT.LINCOLN 

Elect Supplies .. 82 5802 | 

WHYALLA 

Electronics «... 45 4764 I 

TASMANIA 

HOBART 

D S I Electrical 

Electronics.34 8244 I 

George Harvey ■ . 342233 I 

LAUNCESTON 

Electronics.315688 I 

George Harvey ■ 31 6533 I 

LEGANA 

Frank Beech 

Electronics.301379 I 


More Altrpnics Dealers Wanted 

If you have a Retail Shop, you could increase your 
income significantly by becoming an Altronics 
Dealer. Phone Steve WroblewskiT)9 381 7233 


BANKCARD HOLDERS— PHONE ALTRONICS TOLL FREE 008 999 007 FOR NEXT nAY JETSERVICE DELIVERY 













































Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 


Whistler stopper for PC Birdies 


The PC Birdies project described in 
Electronics Australia in May 1981 works 
fine, but the continuous chirping soon 
drove the household crazy. This circuit 
overcomes the problem by automatically 
turning on the PC Birdies circuit for a 
short period approximately every hour. 

The controller has two modes of 
operation: light activated and manual. 
In the light-activated mode, the PC 
Birdies sound only during daylight 
hours or under artificial lighting. In the 
manual mode, the circuit operates re¬ 
gardless of lighting conditions. No 


modification to the PC Birdies circuit is 
required, as the controller switches 
power only. 

The light-switch consists of IC1, a 
FET op amp configured as a compara¬ 
tor. VR1 is used to set the trigger level, 
while an ORP12 light dependent resis¬ 
tor (LDR) is connected to the other 
input. When the comparator switches, 
Q1 turns on and switches the positive 
supply to IC2, IC3 and IC4. SI provides 
manual override of the light-switch by 
switching the base of Q1 directly to the 
positive supply via a 2.7kft resistor. 


IC3 and IC4 form a divider chain, 
with 10Hz clock signals supplied by 
IC2a and IC2b. IC3 is a 4040 12-stage 
counter which divides by 1024, while 
IC4 divides by 32 at the Q5 output. 
When this output goes high, Q2 turns 
on and supplies power to the PC 
Birdies’ circuit. 

IC2c and IC2d provide the reset func¬ 
tion which occurs some 3.4 minutes 
later. What happens is that Q1 goes 
high two clock pulses after Q5 goes 
high. This in turn forces pin 10 of IC2d 
high, thus resetting IC4. 

R. Sinclair, c 

Baulkham Hills. * 10 



Amplitude Modulation for the Function Generator 


In EA May 1986, two circuits were 
published showing how to provide fre¬ 
quency and amplitude modulation for 
the Function Generator. Although the 
circuit for amplitude modulation is theo¬ 
retically correct, the results would be 
less than satisfactory as it does not pro¬ 
vide the correct bias at pin 1 of the 
XR2206. 

The correct conditions for a given 
AM input signal can only be achieved if 
pin 1 of the XR2206 varies between 0V 
and -4V. This circuit is designed for a 
nominal maximum AM input of IV, 
which provides a maximum output of 
-4V from voltage follower IClb. Note 
that the connection between pin 1 of 
the XR2206 and the -5V rail is broken 
and a 56kft resistor installed. 

When SI is closed, the two 56kfl 
resistors bias pin 1 of the XR2206 to 
half-supply, thereby reducing the output 


amplitude of the Function Generator to 
zero. The output can then be restored 
to maximum in a linear fashion by in¬ 
creasing the bias voltage to -4V (ie, an 
AM input signal of 0.5V gives 50% 
maximum output; an input signal of 
0.75V gives 75% maximum output; and 
so on). 

ICla acts as an inverting amplifier 
with a gain of four, as set by the ratio 
of R2 and Rl. Alternatively, these two 


resistors can be selected to give a maxi¬ 
mum output of -4V on pin 1 if the AM 
input signal is between IV and 4V. 
Note that the input impedance should 
not be less than lOOkO, and that the op 
amp supply pins are connected to ±13V 
supply rails at the inputs to the 3-termi¬ 
nal regulators. 
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20MHz OSCILLOSCOPES 

With Component Tester 

The APLAB oscilloscope Model 3132 is a dual 
trace 20 MHz scope with minimum sensitivity 
of 2mV/div and minimum sweep speed of 0.5 
us/div. 

Triggering modes include TV line or TV frame 
sync. 

Other features include: 

• Built in triple DC source 
+5V+12V+12V 

• Dual component tester 
comparator. 


LABORATORY POWER SUPPLIES 


APLAB offer a complete range of regulated DC bench/ 
rack power supplies combining high precision and 
regulation capabilities with continuously adjustable 
outputs. 

Designed with single, dual and multiple outputs, these 
power supplies can be used in either constant voltage 
or constant current mode of operation. 

Standard models include: 

SINGLE OUTPUT 

OUTPUT: OUTPUT 
VOLTAGE: CURRENT 
0-30V 0-1A to 30A 

0-70V 0-2A to 10A 

DUAL OUTPUT 
0-30V 0-1A to 2A 

MULTIPLE OUTPUT 
0-30V 0-2A to 5A 


SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 

VIC. 2 JACKS RD„ SOUTH OAKLEIGH. 3167 
PHONE: (03) 5793622 TELEX: AA32742 
NSW: 559A WILLOUGHBY RD„ WILLOUGHBY 2068 
PHONE: (02) 952064 TELEX: AA22978 
S.A. 31 HALSEY RD„ ELIZABETH EAST. 5112 
PHONE: (08) 2556575 TELEX: AA88125 





























Circuit & Design Ideas 



Battery Charger Controller 

Users of lead acid batteries should be 
interested in this simple battery charge 
controller. It allows battery charging 
whenever the battery voltage is below 
13V and disconnects the battery from 
the charger when battery voltage 
reaches 14.5V. Typical chargers include 
solar panels and mains powered char¬ 
gers. 

An LM3900 quad Norton op amp is 
used for voltage regulation, voltage 
comparison and finally as an OR gate. 

A relay is used to switch the battery to 
the battery charger. 

ICla is used as a voltage regulator 
and, in conjunction with Ql, sets the 
voltage of Vreg to about 10V. 

IClb monitors the battery voltage 
when the relay is switched off via the 


RLYla position 1 contact. When the 
voltage drops below 13V, the output of 
IClb switches the output of OR gate 
ICld high. This turns on transistor Q2 
to switch the relay. 

At this stage, the battery is connected 
to the battery charger via relay contact 
RLYlb in position 2. IClc now moni¬ 
tors the battery voltage via the RLYla 
contact at position 2. 

When the battery voltage reaches 
14.5V, IClc switches the output of ICld 
low to switch off the relay. This discon¬ 
nects the charger from the battery. 

Note that when the charger is discon¬ 
nected from the battery, the charger 
voltage is directed via the RLYlb con¬ 
tact to Vout. This voltage can then be 
used to operate a similar charger circuit. 


The LEDs are used to indicate the 
charger status. The green LED Indi¬ 
cates when the charger is disconnected 
from the battery and the red LED indi¬ 
cates that the charger is charging the 
battery. 

Setting up is simply a matter of ad¬ 
justing VR1 and VR2 so that the relay 
switches on with battery voltage below 
13V and switches off above 14.5V. Note 
that if a mains operated charger is used, 
a 4700/iF/25VW capacitor or larger 
should be connected between Vin and 
ground. 

Note also that the relay’s current rat¬ 
ing should suit the likely charge current 
and that the relay should be remote 
from the battery, to avoid the risk of 
explosion. 

W. Jolly, 

Nambucca Heads, NSW. $£U 


How to gang 
single potentiometers 


r 



This idea will be of interest to anyone 
thinking of building the High Perform¬ 
ance Audio Generator (EA May 1986). 
It can be used in any application requir¬ 
ing an unusual combination of potenti¬ 
ometer values. 

All that is required is a couple of 
brass shaft couplings, some 3mm rod 
and a U-shaped bracket. 

The U-shaped bracket should be of 
heavy gauge material because the sup- 
rt for the front potentiometer must 
narrow enough to allow the link to 


traverse the full arc of the potentiome¬ 
ter. 

Suitable shaft couplings can be made 
up by drilling and tapping pieces of 
12mm brass rod. The link was made 
from 3mm bronze welding rod. 

A reverse log potentiometer can be 
obtained by mounting a standard log 
unit with its shaft pointing away from 
the front panel. 

J. Emery, ^ . _ 

Bull Creek, WA $10 
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Cells and batteries: 
we survey the field 


In a few years time, the science of electrochemistry and its 
offspring the electric power cell will be 200 years old. At the 
start of this long evolutionary period things moved very slowly. 
In the last two or three decades however, our knowledge and 
understanding of the processes involved when we change 
chemical energy directly to electrical energy have been revol¬ 
utionised. As a result, many exciting new power cells and 
batteries, with specifications which would have seemed im¬ 
possible a few years ago, are now becoming available. 

by TERRY AYSCOUGH 


Basically, an electric cell is a con¬ 
tainer which holds two different elec¬ 
trodes and a special type of liquid called 
an electrolyte as shown in Fig.l. 

One electrode, called the anode, is 
usually metal. The other, called the 
cathode, is usually a metallic oxide. 
Some of the latest cells use gas or liquid 
cathodes instead of metallic oxides, as 
we shall see later. 

Modern convention is to call the elec¬ 


trode connected to the cell’s positive 
output terminal the cathode and the one 
connected to the negative output termi¬ 
nal the anode. This is the reverse of the 
convention used in electronics whereby 
the anode of a device is the positive 
terminal. 

Both anode and cathode are built 
around current collectors which are im¬ 
mersed in the electrolyte solution con¬ 
taining lots of ionised atoms. Electro¬ 


lytes are often water solutions, but in 
some cells, other liquids and occasional¬ 
ly, even solids are used. 

The anode material is chosen to have 
a much higher affinity for oxygen than 
the cathode. This causes the anode to 
gain oxygen (or become oxidised) and 
the cathode to loose oxygen (or become 
reduced) as the cell operates. These re¬ 
duction and oxidisation processes are 
called redox reactions. 

Continuing redox reactions can only 
occur when there is an external circuit 
for electron flow between the anode 
and cathode. In order for the oxygen 
atoms to combine with metal atoms in 
the anode, they must give up electrons. 
These are picked up by the anode’s cur¬ 
rent collector and flow via the external 
circuit to the cathode, providing a use¬ 
ful electric current in the process. 
Chemical activity within the cell will 
continue to supply this current until the 
cathode has been stripped of nearly all 
its oxygen and the anode has been cor¬ 
respondingly oxidised. When this oc¬ 
curs, the cell is exhausted and must ei¬ 
ther be recharged or replaced, depend¬ 
ing on its type. 

Cells which are thrown away when ex¬ 
hausted are called primary types and 
those which can be recharged and used 
again are called secondary types or 
sometimes storage batteries or accumu¬ 
lators. 

A single cell will provide an output of 
only about 1.5V so groups of cells are 
connected in series to form batteries. 
Unfortunately, the word ‘battery’ is 
used by consumers regardless of 
whether they contain one or many cells. 
In this article we will stick to the correct 
use of ‘cell’ and ‘battery’. 

Although the beginnings of cell tech¬ 
nology go back to the late 1700s, it is 
only in recent years that a true under¬ 
standing of the complex electrochemical 
reactions involved has emerged. This 
has led to dramatic improvements in the 
variety and efficiency of cells, as we will 
see in the following sections. 
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Early beginnings 

The science of electrochemistry had 
its beginnings between 1790 and 1800 
when Alessandro Volta, following up 
earlier work by fellow Italian Luigi Gal- 
vani, constructed his famous Volta pile. 
This was the world’s first battery and 
consisted of discs of silver and zinc in¬ 
terleaved with absorbent material which 
could be soaked with an electrolyte, 
such as brine. The voltage produced 
when an electrode is immersed in an 
electrolyte is still known as a Galvanic 
potential and Volta’s name is remem¬ 
bered by its use for our unit of elec¬ 
tromotive force or Volt. 

Following Volta’s discoveries, many 
different types of cells were investigat¬ 
ed. In 1813 a huge battery containing 
2000 pairs of plates and with a surface 
area of 82 square metres was con¬ 
structed in the cellars of London’s 
Royal Institution. See Fig.2. Michael 
Faraday later used power from this bat¬ 
tery for many of his famous experiments 
with electromagnetism. 

The first really practical cell was de¬ 
veloped by Frenchman Georges Le- 
clanche during the 1860s. The original 
Leclanche system used a zinc rod as the 
anode and a mixture of manganese 
dioxide and powdered carbon contained 
in a porous cup, as the cathode, see 
Fig.3. A carbon rod running down the 
middle of the cup served as the cathode 
current collector. Both electrodes were 
placed in a glass jar filled with a solu¬ 
tion of water and ammonium chloride 
which acted as the electrolyte. These 
cells gave an open circuit terminal volt¬ 
age of about 1.5V. 

Many early cells suffered from a prob¬ 
lem known as gas polarisation. Whilst 
the cell was in use, bubbles of hydrogen 
gas formed on the cathode surface and 
gradually built up an insulating layer. 
As a result, the internal resistance in¬ 


creased and output current declined. 

Leclanche’s use of manganese dioxide 
as a ‘de-polarising agent’ overcame the 
problem and at the time, it was as¬ 
sumed that the oxygen-rich de-polariser 
was absorbing hydrogen bubbles as they 
were formed. Recent research has 
shown however, that because manga¬ 
nese dioxide is a more efficient cathode 
material than most simple metals, it 
gives a Galvanic potential above the 
voltage at which hydrogen is formed. 

Over the years, various improvements 


to the physical construction and chemis¬ 
try of Leclanche cells were made. These 
included developing the shape of the 
zinc anode, firstly into a cylinder and 
later into a can, which could be used as 
a container for the whole cell. In 1888 
an unspillable ammonium chloride paste 
was developed to replace the liquid 
electrolyte, enabling cells to be sealed 
and leading to the basic zinc carbon 
‘dry’ cell as we know it today. 

Many tens of thousands of Leclanche 
cells were manufactured to the original 



Fig.3: The Leclanche wet cell had a carbon rod as the cathode current collector. Picture 
courtesy of Duracell. 
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Cells and batteries 



Zinc Carbon Cell 


Cover (Positive 

Terminal) 


Space 

Aids escape of gas. 


Asphalt Seal 


Metal Bottom (Negative 
Terminal) 

Tin-plated steel, in contact v. 
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design. Initially they powered the rap¬ 
idly growing railway and post office 
telegraph systems and later the early 
telephone networks. 

The market for dry Leclanche cells 
was boosted by the invention of the 
‘flashlight’ in 1900. At that time, dry 
cells had only a fraction of the capacity 
they do today, so hand torches were 
only flashed on and off occasionally to 
conserve the limited power. 

Standard zinc carbon 
cells and batteries 

The classic zinc carbon cell has been 
in production for nearly 90 years and is 
still one of the most popular types for 
ordinary consumer applications. Operat¬ 
ing on the same principles as the Le¬ 
clanche cells of last century it uses zinc 
for the anode (negative terminal), and 
manganese dioxide for the cathode 
(positive). 

The choice of zinc as an anode ma¬ 
terial by many early experimenters was 
fortuitous, as we now know that it pro¬ 
vides one of the highest negative Gal¬ 
vanic potentials found in common 
metals. In addition, it is cheap, can 
easily be formed into the required 
shape, is relatively strong and chemi¬ 
cally stable. Zinc is by far the most 
common anode material used today, al¬ 
though it is now being challenged by 
more exotic metals such as cadmium 
and lithium, which will be covered later. 

Manganese dioxide is also still holding 
its own as a cathode material in ordi¬ 
nary consumer cells and batteries, be¬ 
cause it has proved to be a very effi¬ 
cient provider of oxygen in redox reac¬ 
tions. Cells for specialised applications 
however, use a wide variety of other 
metallic oxides, liquids and even gases 
as the cathode material. 

(Although we generally refer to Le- 
clanche-type dry cells as zinc carbon 
types, the carbon acts only as a current 
collector for the manganese dioxide 
cathode and does not play a significant 
part in the redox reactions which gener¬ 
ate electric current.) 

Different types of cells are often iden¬ 
tified by employing chemical notation 
for the anode and cathode materials 
used. The symbols for a Leclanche-type 
cell are Zn-Mn0 2 , with Zn indicating 
the zinc anode and Mn0 2 the manganese 
dioxide cathode. The electrolyte in 
standard zinc carbon cells is usually a 
solution of water, ammonium chloride 
and zinc chloride. This produces an 
acidic mixture containing plenty of ions, 
so the electrical conductivity is good 
and current can flow between electrodes 


inside the battery with minimum losses. 
Other types of cell may use alkali solu¬ 
tions to produce good ionic conduction 
in the electrolyte, as we will see in the 
next section. 

A major factor in the continuing 
popularity of zinc carbon cells is their 
low cost. The use of the zinc anode to 
also provide the case for the cell helps 
keep prices down, but can result in 
problems. If the zinc fails to oxidise 
evenly during discharge, corrosion can 
be excessive in certain spots and pin¬ 
hole perforations may occur. This is one 
of the reasons why old and new cells 
should never be used together. If a par¬ 
tially discharged cell is placed in circuit 
with new cells, the anode may be forced 
to oxidise beyond normal limits, result¬ 
ing in electrolyte leakage and a sticky 
corrosive mess to be cleaned up. 

Fig.4 shows the construction of a typi¬ 
cal modem zinc carbon cell. The inside 
of the can is coated with a thick paste 
made from flour, starch and electrolyte 
solution, which acts as a separator be¬ 
tween anode and cathode. 

The compressed manganese dioxide 
cathode is also impregnated with elec¬ 
trolyte solution and has carbon black 
added to assist current flow to the car¬ 
bon rod current collector. Steel caps at 
the top and bottom of the cell improve 
its strength and provide connections to 
the external circuit. 

Most primary cells are cylindrical and 
there are two good reasons for this. 
Firstly, a cylinder is one of the most 
convenient shapes to manufacture, 
either by extrusion or moulding and to 
assemble using automatic machinery. 
Secondly, it is chemically efficient to 
have the active materials completely 
wrapped around each other for maxi¬ 
mum interaction. 

If a number of cells are to be assembled 
together to make a battery however, 
cylinders waste a lot of space, so carbon 
zinc cell packages are often used in bat¬ 
teries giving 6V or more. Their electro¬ 
chemistry is identical to that for cylin¬ 


drical cells described above, but their 
construction is quite different. Each cell 
consists of a large square or rectangular 
pellet of electrolyte impregnated manga¬ 
nese dioxide with a thin zinc plate 
anode in contact with its lower surface. 
The other side of the plate is covered 
with either a thin coat of carbon or a 
graphite filled plastic sheet, which forms 
the current collector for the cathode of 
the cell below. Stacks of cells are as¬ 
sembled, one on top of another, to give 
the required battery voltage. 

The open circuit voltage of a zinc car¬ 
bon cell is 1.5V but on load this falls 
steadily with time. Optimum perform¬ 
ance is obtained at light to moderate 
discharge rates interspersed with rest- 
periods to enable recovery to occur. 
Some typical figures for a D-cell (see 
Table 1 below) will help illustrate the 
point. 

In the right hand column the load cur¬ 
rent and useful hours of life have been 
multiplied together to give a total 
energy output or capacity figure. This is 
usually expressed in milliampere-hours 
(mAh) for small primary cells and bat¬ 
teries or in ampere-hours (Ah) for 
larger rechargeable batteries. 

The cell gives only one third of its 
maximum possible energy output when 
supplying a current of 300mA for two 
hours per day, but will give close to 
maximum total output if its load is re¬ 
duced to 100mA for the same time peri¬ 
ods. Maximum efficiency is obtained at 
25mA current drain, but if this is only 
for two hours per day, the cells starts to 
show signs of falling capacity due to 
ageing as well as use. 

No electrical energy is produced by a 
cell or battery unless it is connected to 
an external circuit through which cur¬ 
rent can flow. However, from the 
minute cells are manufactured, second¬ 
ary reactions and migration of chemicals 
result in loss of potential capacity. Nor¬ 
mally, an unused cell or battery’s mini¬ 
mum acceptable performance is taken 
to be 85% of its performance when 


Load Current 
mA 

Use per Day 
hours 

Hours to on load 
output of IV 

Total milliamps 
x hours (mAh 
obtained) 

300 

2 

8 

2400 

300 

0.5 

17 

5100 

100 

4 

38 

3800 

100 

2 

55 

5500 

25 

4 

255 

6375 

25 

2 

240 

6000 


Table 1: Shows the total energy output of a D-cell under differing conditions. 
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Separator 

A sleeve of porous, synthetic fiber 
impregnated with electrolyte. 


Electrolyte 

Potassium hydroxide (KOH) 
solution absorbed into separator, 
anode material and cathode 
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The Dryfit Battery 

for these applications is now 
available in Australia. 
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brand new. The length of time for 
which the cell can be stored before it 
has deteriorated to this extent is called 
its shelf life. 

The shelf life of zinc carbon cells 
varies according to size, storage tem¬ 
perature, etc. A typical AAA cell might 
show serious deterioration after only 
three or four months, whereas a larger 
D-cell might still meet minimum re¬ 
quirements after 9-10 months storage. 


Heavy duty zinc 
carbon cells 

Heavy duty zinc carbon cells are as¬ 
sembled in the same way as standard 
cells, but are intended to deliver higher 
currents for longer periods of time. The 
electrolyte solution normally incorpo¬ 
rates zinc chloride only, which gives 
better electrochemical performance than 
the mixture of chemicals used in ordi¬ 
nary cells. It also has the advantage that 
the electrolyte and cathode become pro¬ 
gressively drier during use, which re¬ 
duces the likelihood of leakage if the 
cell is totally exhausted by excessive 
loads. Performance is also improved by 
the use of a higher quality blend of 
manganese dioxide in the cathode as¬ 
sembly. 

Heavy duty cells give higher peak cur¬ 
rents and have about 20% more ca¬ 
pacity than ordinary zinc carbon cells of 
the same size but cost more because of 
the higher quality materials used. Their 
main applications are in large torches, 
portable cassette players and toys where 
periods of high drain could cause the 
rapid demise of standard cells. 

Alkaline manganese cells 

For many decades, the zinc carbon 
dry cell provided the only practical low 
cost source of portable power. During 
the 1940s American Samuel Ruben in 
association with the Mallory company 
(Duracell in Australia), developed the 
first practical alkaline manganese cell 
for consumer markets. These were first 
produced commercially in 1949 and 
have steadily grown in popularity, tak¬ 
ing over from zinc carbon cells in many 
of the more demanding applications. 
They use some of the same basic in¬ 
gredients as zinc carbon cells, but are 
totally different in construction and pro¬ 
vide a far more rugged and durable 
source of packaged power. 

Samuel Ruben’s major innovation for 
cells of this kind was the use of the al¬ 


kali potassium hydroxide in the electro¬ 
lyte, which gives much better ionic con¬ 
duction than acidic solutions. A highly 
conductive electrolyte means the cell 
has lower internal resistance, so the fall 
in output voltage with heavy loads is 
greatly reduced. In addition, potassium 
hydroxide does not undergo chemical 
changes during discharge, so the cell 
maintains its high current capability 
right to the end of its useful life. An¬ 
other big advantage of alkali electro¬ 
lytes is that they do not attack steel like 
the acids used in zinc carbon cells. This 
means that alkaline manganese cells can 
have strong, leakproof steel cases. 

The internal structure of a typical al¬ 
kaline manganese cell is shown in Fig.5. 
In many ways it is the exact opposite to 
that used for zinc carbon cells. 

The anode, which no longer has to 
serve as the container, is made of pow¬ 
dered zinc combined with a little mer¬ 
cury. It is located in the centre of the 
cell and has a metal ‘nail’ passing 
through it to act as a current collector. 
This is in contact with a steel cap at the 
bottom of the cell, so the negative ter¬ 
minal is in the same place as it is on 
zinc carbon cells. 


The cathode consists of a very pure 
form of artificially produced manganese 
dioxide, which has a greater oxygen 
content than natural ore, with graphite 
mixed in to aid conduction. This mix¬ 
ture is highly compressed, to further in¬ 
crease the oxygen content per unit vol¬ 
ume and greatly improve the electro¬ 
chemical capacity of the cell. The inner 
steel case acts as a current collector for 
the cathode and connects to a cap at the 
top of the cell which acts as the positive 
terminal. This is also in the same place 
as the positive terminal on a zinc carbon 
cell, making the two types readily inter¬ 
changeable. 

Anode and cathode are separated and 
prevented from short circuiting by a 
sleeve of porous synthetic fibre. Anode, 
cathode and separator are all heavily in¬ 
fused with the potassium hydroxide 
electrolyte to give maximum conductivi¬ 
ty- 

Higher load capacity 

Off-load, alkaline manganese cells 
give the same 1.5V output as standard 
Leclanche type cells. With medium to 
heavy current drain however, the output 
voltage from zinc carbon cells fre¬ 
quently falls below IV, whilst alkaline 
cells will usually maintain their output 
at 1.1 to 1.3V. All cells and batteries 
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Fig.6a: Shows a mercury button cell and (6b) the zinc air cell. Courtesy of Varta. 
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show a fall-off in output at low tem¬ 
peratures, but manganese alkaline types 
hold up better than carbon zinc in this 
respect. 

For high current applications, alkaline 
manganese cells can provide two to four 
times the total energy available from a 
zinc carbon cell of similar size. As a 
comparison, an ordinary zinc carbon 
D-cell might be rated at 4500mAh, a 
heavy duty zinc carbon D-cell at 
6000mAh and a similar alkaline manga¬ 
nese cell at lOOOOmAh. 

Alkaline cells generally also have bet¬ 
ter shelf-life characteristics than zinc 
carbon systems. Manufacturers’ claims 
for their products vary enormously, but 
a good average figure would be two 
years at normal room temperatures. 

Of course, the higher quality ingredi¬ 
ents and more sophisticated construc¬ 
tion of alkaline cells means they are 
more expensive to manufacture and 
buy. This higher cost may be justified if 
heavy current capability or long shelf 
life is important in a particular applica¬ 
tion. On the other hand, alkaline cells 
do not have the recuperative powers of 
zinc carbon cells when the circuit is 
switched off, so for some light-curjent 
intermittent use applications, the vener¬ 
able zinc carbon cell could still prove to 
be a more cost effective source of 
lower. 

Button cells 

The introduction of electronic 
matches, pocket calculators and miniatu- 
ised hearing aids, meant that a whole 
aew range of small high energy cells 
lad to be developed. Most of these 
lave a flat circular shape and because 
af this, are known as button cells. Many 
lse quite exotic electrochemical systems 
ind we will take a look at some of these 
ater. The construction of a typical but- 
:on cell is shown in Fig.6a. 

A small range of button cells using 
he alkaline manganese electrochemical 
system is available. Their main use is in 
ihotographic equipment where the peak 
:urrent required to drive small motors, 
shutters and flash units exceeds the 
capabilities of other low cost systems. 
The good low temperature characteris¬ 
es of alkaline manganese cells also 
nake them particularly suited for use in 
cameras. One of the most popular but- 
:on cells of this type is about the same 
diameter as a 10-cent coin and has a 
capacity of 300mAh. 

Mercury and silver cells 

We have already mentioned the part 
played by Samuel Ruben and the Mal¬ 


lory company in developing alkaline 
manganese cells. Before this significant 
advance however, they had already 
started a major revolution in primary 
cell technology, by developing and 
manufacturing the world’s first practical 
mercury cells and batteries. These were 
produced just in time to be used in 
World War 2 military equipment, such 
as mine detectors and walkie-talkie 
radios. 

The mercury cell uses mercuric oxide 
as the cathode material which, although 
expensive, packs much more oxygen in 
a given space than manganese dioxide. 
This is combined with potassium or 
sodium hydroxide as the electrolyte and 
powdered zinc as the anode. Open cir¬ 
cuit output is only 1.35 volts, but this 
holds up very well under load until the 
cell is nearing the end of its useful life. 
Capacity per unit volume is good, with 
a typical mercury AA-size cell being 
rated at 2500mAh compared with 1700- 
mAh for a similar alkaline manganese 
type. 

The chemical symbols used to repre¬ 
sent a zinc mercury oxide cell are 
Zn-HgO. 

The high energy density of the zinc 
mercuric oxide system makes it particu¬ 
larly suitable for miniature batteries and 
button cells. Fig.6a shows how a mer¬ 
cury button cell is constructed. Most 
mercury button cells are assembled in 
nickel-plated mild steel or stainless cans 
which do not take any part in the elec¬ 
trochemical reactions. 

The highly compressed cathode fills 
the lower part of the can and is sepa¬ 
rated from the upper zinc anode section 
by an absorbent separator saturated 
with electrolyte. This method of con¬ 
struction is common to most types of 
button cell regardless of the electro¬ 
chemical system being used and results 
in the lower can being the positive ter¬ 
minal and the top being the negative 
terminal. 

One disadvantage of mercuric oxide 
as a cathode material is the rather low 
1.35V output it provides, but this can 
be beefed up to 1.4V by adding a little 
manganese dioxide. The price that has 
to be paid for this extra 0.05V is a sig¬ 
nificant reduction in shelf life however, 
so it hardly seems to be worthwhile. 

Silver oxide cells 

First generation solid-state electronic 
equipment using germanium devices 
could be made to work quite well with a 
1.35V supply and so mercury button 
cells found widespread use in transisto¬ 
rised hearing aids. Silicon ICs need a 


slightly higher voltage and this has re¬ 
sulted in a second generation of button 
cells using zinc silver oxide cathodes 
becoming available. 

Silver oxide is even more expensive 
than mercury oxide but raises the cell’s 
open circuit voltage to about 1.6V. 
Construction is the same as for mercury 
cells (see Fig.6a), excellent constant 
voltage discharge characteristics are ob¬ 
tained and a shelf life of two to four 
years is possible under favourable stor¬ 
age conditions. 

The energy density of silver oxide is 
slightly greater than mercuric oxide, but 
as some of this energy goes towards giv¬ 
ing a higher output voltage, the actual 
current rating figures in mAh for similar 
sized cells or batteries can sometimes be 
a little less. The chemical symbols for 
zinc silver oxide cells are Zn-Ag 2 0 or 
Zn-Ag 2 0 2 depending on the type of sil¬ 
ver oxide used. 

Mercury batteries work well at normal 
and high temperatures but are not 
recommended for use below 0°C. Silver 
cells and batteries have fairly good low 
temperature performance however, and 
will give 70% of their maximum output 
at 0°C. 

Despite their higher cost, the superior 
characteristics of silver oxide button 
cells have made them the preferred type 
for use in watches, miniature calcula¬ 
tors, and so on. 

Mercury reference cells 

Long before practical commercial 
mercury batteries were developed, ex¬ 
perimenters were aware of the very 
stable voltages provided by this cathode 
material (Fig.7). In 1872 Clark pro¬ 
duced a mercury zinc cell giving a 
standard output of 1.434V and later, in 
1892, Weston developed an even more 
stable mercury cadmium cell, giving 
1.0183V. Neither cell was of use as a 
practical source of electrical power, but 
both types served as laboratory voltage 
references until quite recently. 

Zinc-air cells 

The air we breath contains about 
20% oxygen and it seems logical to use 
this abundant supply to oxidise the 
anode in a cell instead of depending on 
the rather restricted quantity available 
from the cathode material. Work on 
fuel cells for the Apollo moon landing 
program greatly advanced our knowl¬ 
edge of the electrochemical processes 
involved and led to the development 
and recent commercial introduction of 
zinc-air cells. 

Although the concept is very simple, 
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the complications posed by exposing 
chemically active sections of the cell to 
the wide variety of gasses and impurities 
in the atmosphere created quite a few 
problems. In button cells, which might 
be used in any position, it also proved 
difficult to let sufficient air in without 
allowing electrolyte to escape. The con¬ 
struction of a typical zinc air button cell 
is shown in Fig.6b. 

If air is prevented from reaching the 
active parts of the cell, it will remain 
dormant and have a very good shelf 
life. During manufacture, the cell is 
sealed with plastic or foil over the air 
access holes. When the cell is required 
for use, the seal is pulled off, to let in 
air and start the cell working. It will 
then continue working and cannot be 
put aside for a time and re-used later, 
like a normal chemical cell. This means 
zinc air cells are well suited to applica¬ 
tions such as hearing aids and electric 
fences, where power is required contin¬ 
uously from the time the battery is in¬ 
stalled until it is exhausted. 

The total energy available from a zinc 
air cell is somewhat more than from a 
similar mercury or silver cell in terms of 
volume and a great deal more in terms 
of weight. As an example we can com¬ 
pare physically identical mercury and 
zinc air button cells, designed for hear¬ 
ing aid use, from the Varta company’s 
range. Both cells give 1.4V off-load but 
the mercury cell has a capacity of 250- 
mAh and weighs in at 2.6 grams while 
the zinc air cell has a capacity of 400- 
mAh and a weight of only 1.7 grams. 
As no exotic materials are involved in 
their construction, zinc air-cells also 
promise to be a fairly economic source 
of power. Their off-load output of 1.4V 


falls only slightly during use, as shown 
in Fig.7. 

Construction details of a large zinc-air 
cell are shown in Fig.8. The cathode as¬ 
sembly comprises a porous carbon ma¬ 
terial which acts as the current collector 
in the same way as carbon particles in 
ordinary Leclanche type cathodes. An 
alkaline electrolyte, such as potasium 
hydroxide is normally used although 
zinc cells using acid electrolytes have 
also been developed. 

Lithium systems 

At the beginning of this article we 
said that a good anode material should 
have a strong affinity for oxygen. For 
many years, scientists have known that 
of all metals, lithium would make the 
most electrically efficient anode because 
of its extreme reactivity to oxygen. The 
irony was, that this same reactivity 
made it necessary to keep the metal out 
of contact with oxygen in either air or 
water vapour, thus making it very diffi¬ 
cult to handle on a factory production 
line. It is only in the last few years that 
new techniques have been developed to 
permit the design and manufacture of 
lithium anode cells on a commercial 
basis. 

Lithium is only number three in the 
table of atomic weights for the 92 natu¬ 
rally occurring elements. The gases hy¬ 
drogen and helium are numbers one 
and two respectively, so it is no surprise 
to find that lithium is easily the lightest 
of all metals. Its galvanic voltage is 
-3.045V which means that an associ¬ 
ated cathode need only make a modest 
positive contribution to give a total 
open-circuit cell output approaching 4 
volts, more than twice that of all other 



Fig.8: The large zinc-air cell is well suited 
to continuous power needs. 


developed primary systems. 

Another area where lithium cells 
easily outperform other types is their 
exceptionally good shelf-life. Surprising¬ 
ly, this comes about as a result of lithi¬ 
um’s extreme reactivity, which we might 
reasonably assume would keep the cell’s 
chemistry simmering away. What actu- 
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FLAT BATTERY AGAIN! 



5 Sizes of batteries are available: AAA-AA-C-D and 9 volt. 


5 Sizes of batteries are available: AAA-AA-C-D and 9 volt. 


NEW ARLEC RECHARGEABLE NICKEL CADMIUM 
BATTERIES WILL GET YOU STARTED... 

The ideal battery for heavy use, can be 
charged repeatedly up to 1000 times* Ideal 
for toys, cassette recorders, portable TVs and 
other high discharge items. Provides portable 
power when you need it and saves hundreds 
of dollars in the long run. 

The Arlec Universal Nickel Cadmium 
Battery Charger will charge up to 5 batteries 
at a time, will automatically adjust charging 
current to suit and has a built-in battery 
tester too! 




QUALITY PRODUCTS 


TheAilecPS519 
Nickel Cadmium 
Battery Charger is especially 
suitable to charge the new range shown above. 

>lt battery chargeable hundreds ot times. 


VICTORIA: 895 0222. N.S.W: 789 6733, STH. AUST: 297 0766, QUEENSLAND: 852 1131. WEST. AUST: 445 3611, LAUNCESTON: 316533. 
HOBART: 34 2233, CANBERRA 80 5519, WAGGA WAGGA: 21 2735, NEWCASTLE: 25 896, DARWIN; 84 4227, TOWNSVILLE: 79 4288. 
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ally happens is that, as the electrolyte is 
introduced to the cell during manufac¬ 
ture, an immediate reaction occurs, 
creating a thin passivation layer on the 
anode. This layer insulates the anode 
and completely stops all further chemi¬ 
cal action until the cell is put into use. 

If the cell is operated at low discharge 
currents, lithium ions formed on the 
anode surface can migrate through the 
passivation layer, without disturbing its 
ionic lattice structure, so the cell’s low 
self-discharge performance is main¬ 
tained. When higher currents are de¬ 
manded however, the passivation layer 
breaks up, reducing internal resistance 
and enabling the cell to deliver the cur¬ 
rent required. Under high load condi¬ 
tions, some lithium cells show a lag in 
performance, with the output voltage 
dropping initially for a few seconds until 
the internal resistance adjusts to the 
current required. 

The voltage nature of lithium means 
that a little more care is needed when 
handling and operating cells containing 
the material. Lithium melts at just over 
180°C and if the anode exceeds this 
temperature, it will flow and react with 
other materials. This may further in¬ 
crease the temperature, resulting in a 
runaway reaction causing the cell to 
vent or explode. In either case, toxic 
and corrosive gases can be released, so 
it is important to avoid all situations 
which might cause cell overheating. 
These include high external tempera¬ 
tures, short circuits, attempts at re¬ 
charging or reverse voltages being acci¬ 
dently applied. Some larger cells and 
batteries have built in fuse links to pro¬ 
tect against excessive current flow and 
most manufacturers advise against using 
a soldering iron to make connections 
directly to cell cases. 

Types of lithium cell 

Manufacturers catalogs now offer an 
almost bewildering array of lithium cells 
but we will categorise them into three 
basic groups and describe one or two 
examples of each type. These three 
groups are cells constructed in the ‘con¬ 
ventional’ way with solid anodes and 
cathodes plus a liquid electrolyte, cells 
using a solid anode but a combined liq¬ 
uid electrolyte-cathode material and fi¬ 
nally, some very special devices with 
solid electrolytes. 

One of the earliest cells to be de¬ 
veloped uses well tried and tested man¬ 
ganese dioxide for the cathode, but with 
lithium replacing zinc for the anode. 


Chemical shorthand for this system is 
Li-Mn0 2 . We mentioned earlier that 
lithium reacts violently with the oxygen 
in water, so the traditional acidic or al¬ 
kaline electrolyte solutions cannot be 
used. In lithium-manganese dioxide bat¬ 
teries, the electrolyte is usually a con¬ 
ductive organic liquid having good 
chemical stability. 

Two different cathode structures are 
used, a pressed powder disc type for 
low current button cells and a thin grid 
coated with manganese dioxide paste 
for high current rectangular and cylin¬ 
drical cells. The construction of button 
and cylindrical Li-Mn0 2 cells is shown in 
Fig.9. 

Several Japanese companies have 
been very active in the development of 
lithium technology. One popular system 
resulting from this work uses a cathode 
material called poly-carbonmono- 
fluoride. The chemical shorthand for 
batteries of this type being Li-(CF)n. 

A white fluorocarbon cathode ma¬ 
terial is produced by chemically combin¬ 
ing carbon powder and fluoride gas. 
This is mixed with acetylene black to 
improve its conductivity and act as a 
binding agent, before being pressed into 
the required cathode shape. The anode 
is made from thin lithium sheet which 
has a nickel or stainless steel connection 
pressure welded on to carry current to 
the cell’s external negative connection. 

The electrolyte is based on an organic 
solvent which has alkali metal salts 
added to make it electrically conductive. 
A porous separator, made from poly¬ 
propylene fibres and impregnated with 
electrolyte, keeps the anode and cath¬ 
ode apart. 

Poly-carbonmonofluoride cells are 
finding their way into some consumer 
applications and emphasis has been 
placed on safety in their design. For ex¬ 
ample, the cathode material will not de¬ 
compose at temperatures below 400°C. 
The organic electrolyte has a boiling 
point above 200°C and both cathode 
and electrolyte are non-toxic and non- 
corrosive. Construction methods are 
similar to those for the lithium manga¬ 
nese cells shown in Fig.9. Cylindrical 
batteries are assembled in strong nickel- 
plated steel cans and button cells are 
encased in stainless steel. 

Both Li-Mn0 2 and Li(CF)n cells have 
open-circuit outputs of over 3.0V and 
working levels of about 2.8V at light to 
medium loads. The manganese units op¬ 
erate from -20°C to -t-50°C, which 
should meet most requirements, but the 
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fluorocarbon types have a range ol 
-40°C to +85°C. It is difficult to com¬ 
pare the capacities of different systems 
due to variations in cell size, voltages 
and discharge rates, but total storet 
energy for both types of lithium cell de 
scribed above is about three time 
greater than for similar alkaline manga 
nese cells. Shelf life is quoted at si) 
years to 85% capacity for lithium man 
ganese cells and a loss of 0.5% pe 
annum, or about 10 years, for th< 
fluorocarbon types. 



LITHIUM MANGANESE 
DIOXIDE CELL 


Fig.9: Button and cylindrical lithium man 
ganese dioxide cells. 



















How to beat the high cost 
of cheap meters. 



You get what you pay for. 

So get the Fluke 70 Series. 

You’ll get more meter for your money, 
whether you choose the affordable 73, 
the feature-packed 75 or the deluxe 77. 

All of them will give you years of 
performance, long after cheaper meters 
have pegged their fishhook needles for 
the last time. 

That’s because they're built to last, in¬ 
side and out. So they’re tough to break. They 
don’t blow fuses all the time. You don’t 
even have to replace batteries as often. 

And they’re backed by a 3-year warranty. 
Not the usual 1-year. 

Of course, you may only care that the 
world-champion 70 Series combines digital 
and analog displays with more automatic 
features, greater accuracy and easier opera¬ 
tion than any other meters in their class. 

You may not care that they have a lower 
overall cost of ownership than all the other 
“bargain” meters out there. 

But just in case, now you know. 

FROM THE WORLD LEADER 

IN DIGITAL MULTIMETERS. 


IFLUKEI 

— ® 



FLUKE 73 FLUKE 75 FLUKE 77 


Wilts, ohms, 10A, diode Wits, ohms, 10A, mA. Volts, ohms, 10A, mA 
tot diode test diode test 


0.3% basic do accuracy 
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WHEN YOU NEED ENERGY VARTA CAN SUPPLY IT 


VARTA Nickel Cadmium button cells are produced with nominal capacities of 
10 mAh to 1 Ah. According to application, normal drain or high drain button 
cells can be supplied with or without solder tabs. All button cells can be suplied 
as batteries in stacks up to 10 cells and covered with shrink hose. 

varta cylindrical Nickel cadmium cells are all produced with sintered 
electrodes with the exception of type 151D. They are available in capacity range 
from 100 mAh to 7 Ah. 

VARTA sealed rechargeable Nickel-Cadmium rectangular cells are used mainly 
for different kinds of power supply applications and are produced with 
capacities ranging from 2.4 to 15 Ah. 


varta consumer batteries provide a means of 
portable power. Numerous applications include 
modern electrical and electronic products, 
television sets, radios, stereo equipment, clocks 
and watches, in addition to film cameras, 
flashguns, hearing aids, test equipment, 
calculators, toys, shavers, cordless telephones. 


we keep on the shelf 
popular sized cylindrical Ni- 
Cad batteries including the 
9 volt style as well as 
Button Cells and pc 
mount stacks to suit 
memory backup 
applications (2.4V, 

3.6V, 4.8V). Custom 
combinations and 



sealed 

Ni-Cd-Batteries 


. v , ^ 



CYLINDRICAL CELL 
100mAH-7AH 
RESEALABLE SEAL 

replaces normal 
primary cell 

BUTTON CELL 
10mAH-1AH 
COMPLETELY SEALED 

electrodes wrapped in 
nickel wire mesh, 
wave-solderable 


mounting styles for 
all types available 
on request. 

THE FIRST NAME . . . 




AND THE LAST WORD 




... IN BATTERIES 


VARTA VARTA VARTA VARTA VARTA VARTA 


ECONOMIC 

Electronics 

287 Water St., Fortitude Valley 
Ph: (07) 52-3762 

SOUTHPORT ELECTRONICS SHOP 
11 Davenport St., Southport 
Ph: (075) 321-3622 





S Sealed lead acid & nickel cadmium 
rechargeable batteries 


COMPLETE RANGE ** 

OF BUTTON CELL STACKS **->- # 

assembled in Australia to customers specifications. 


15-17 Normanby Road, Clayton, Vic. 3149 Phone (03) 544 8411 
31 Phillips Street, Thebarton, S.A. 5031 Phone (08) 352 2066 
I.E.I. (AUST.) PTY. LTD. 248 Johnston Street, Annandale, N.S.W. 2038 Phone (02) 692 0999 
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Cells and batteries 



Fig.lla: Shows the construction of a typical lithium iodide cell. Courtesy of Duracell. 


Lithium liquid cathode cells 

The second group of lithium cells use 
i liquid which combines the functions of 
dectrolyte and cathode. 

The first system of this type to be- 
:ome popular combined lithium and 
ulphur dioxide (Li-S0 2 ). This range of 
:ells has most of the favourable features 
issociated with lithium manganese cells 
rnt they are better suited for applica- 
ions requiring high discharge currents. 

The cathode collector is usually a fine 
luminium grid coated with a teflon- 
arbon black mixture. This provides the 
trge surface area and low resistance 
ecessary for high current operation, 
’he anode consists of a length of 
thium foil and a microporous poly- 
ropylene separator which prevents it 
oming into contact with the cathode 
rids. Each cell is assembled in a her¬ 


metically sealed steel can and the 
sulphur dioxide electrolyte is inserted 
through a hole in the bottom, which is 
later welded close. See Fig.10. 

Users of these cells are advised to in¬ 
clude fuses in external circuits to pre¬ 
vent excessive discharge current, not to 
connect cells in parallel, which can lead 
to one cell charging another and to 
avoid discharging cells to below 2 volts. 

Today’s highest performing liquid 
cathode system and one which is often 
called the work horse of the range, uses 
a lithium-thionyl chloride combination 
(LiSOCl 2 ). An open-circuit output of 
3.65V is obtained and this falls to be¬ 
tween 3.5 and 3.0 volts according to 
load with excellent stability, until the 
cell is nearing exhaustion. 

The higher output voltage of thionyl 
chloride cells increases the total watt 



ig.llb: The lithium thionyl chloride cell is for low drain ‘fit and forget’ applications. 



Fig.10: The lithium sulfur dioxide cell. 
Diagram courtesy of Duracell. 


hours of energy stored by 20 to 25% 
compared to sulphur dioxide types. Self 
discharge is low, giving a shelf life of at 
least 5 years. Normal operating tem¬ 
perature range is from -55 to +70°C 
but special types are available for use 
up to 150°C. Some of the latest designs 
have electrolytes formulated to over¬ 
come initial voltage drop problems 
caused by the anode passivation effects 
mentioned earlier. Many smaller cells of 



Deluxe Burglar Alarm — Courtesy 
Light Delay 

Audible Reversing Alarm — Headlight 
Reminder 

Transistor-assisted Ignition with 
Optoelectronic Trigger and many 
more easy-to-build projects to add 
value, interest and safety to your 
pride and joy! 

Available from your Newsagent 
Now! Or send $3.95 plus $1.00 post 
and packing for each title to 
Electronics Australia, PO Box 227, 
Waterloo 2017, NSW. 







































Cells and batteries 




Fig.12: Above is the sea water battery which 

this type are also now designed to with¬ 
stand short circuiting without risk of 
explosion. 

Thionyl chloride cells can be con¬ 
structed in a variety of ways, but the 
normal method uses a lithium foil anode 
and a carbon coated mesh cathode 
rolled up in a hermetically sealed can, 
similar to those for lithium sulphur 
dioxide cells shown in Fig. 10. 

Applications for solid and liquid cath¬ 
ode lithium batteries are many and 
varied. They have some clear advan¬ 
tages over other types which include 
maximum available voltage output per 
cell, very high current capability, light¬ 
weight, exceptional shelf life, operation 


in extremes of temperature and high 
stored energy per unit volume. On the 
negative side however, some care is 
needed to ensure they are handled, 
used and disposed of in a correct and 
safe way. As a result, most manufactur¬ 
ers prefer to restrict their use to ‘techni¬ 
cal’ customers rather than to make them 
freely available to the general public. 

Solid electrolyte types 

In most cells, the electrolyte’s main 
function is to provide a path for ions to 
move between cathode and anode with¬ 
out also short circuiting the two elec¬ 
trodes. There are a number of solid ma¬ 
terials, such as salts and ceramics, which 



Quality Assembly? 
Leave It In Our 
Capable Hands 

The price is right 
and deliveries are 
always on schedule 

Duet Electronics 

414 St. Georges Rd. 

Thornbury, 3017 
480-5803 484-4420 


Duet Electronics 


have high electrical resistance, but also 
contain mobile ions of one particular 
type. By combining one of these materi¬ 
als with an anode and cathode which 
use the same type of ion in electro¬ 
chemical activity, it is possible to make 
an all solid-state cell. 

Commercially available cells use 
lithium anodes, lithium iodine electro 
lytes and a variety of chemically com¬ 
plex cathodes. At room temperature 
(20°C), outputs of about 1.9V per cel 
with load currents of between 15 and 3( 
microamps are obtained. The workinj 
temperature range is -40°C to 120°( 
with current capability increasing a 
cells warm up, as this improves the 
mobility of the ions in the solid electro 
lyte. At 95°C the current capability i 
10-20 times the room temperature fig 
ures given above, but at -40°C it i 
down to only a few percent of roon 
temperature levels. The construction o 
a typical all solid cell is shown in Fig. 11 

Solid electrolyte lithium iodide cell 
have excellent shelf-life with figures o 
20 or more years being quoted. There i 
no possibility of gassing, leakage or coi 
rosion, even under conditions of sever 
misuse. The amount of stored energy i 
very high and as this can only be take 
from the cell at a slow rate, due to th 
low current capability at normal ten 
peratures, the service life can easily e; 
tend to 10 years or more. 

Typical low drain ‘fit and forget’ af 
plications for solid electrolyte batterie 
include heart pacemakers, LCD watch* 
and CMOS memory power back u 
systems. 

Sea water batteries 

One of the more unusual groups ( 
batteries is manufactured without an 
electrolyte at all. Their best known us 
is to power lights on life jackets or Hi 
rafts during emergencies at sea. A syi 
tem of this type is illustrated in Fig.12. 

The battery consists of silver chloric 
or copper chloride and magnesiut 
plates inside a moulded polythene cas* 
To activate the cell, sealing plugs ai 
removed from the top and bottom c 
the case which is then immersed, allov 
ing sea water to flow in and act as a 
electrolyte. The cell shown will gi\ 
1.5V output at 0.11A for 20 hours. Th 
is sufficient to light a small lamp to ai 
location of the unfortunate user. 

Cells of this type have an indefini 
shelf life as long as they remain seale< 
Once activated however, no matter f( 
how short a period, they must be co: 
sidered expended. ( 

(Next month we will conclude our surv 
with secondary cells and batteries.) 
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ADVERTISEMENT 


“RADAR DETECTORS” Which is the best? 


"We pitted the Bandits' against the Whistlers'" 

"One make came out clear leader" 

The radar detector industry has had its ups and downs. Recently a couple of makes have clashed in a 
savage marketing battle. Advertising claiming this particular detector is the best in the world appears. At the 
same time another detector is being proclaimed champ of the highways. Marketing ploys do not interest 
Truckin' Life all that much, but readers were becoming confused. Phones were running hot with operators 
asking what is going on? Which detector is best? Do any of them work properly? We rallied to the cause, and 
ran a small independent test west of Sydney using the two most popular forms of police radar. We pitted the 
Bandits against the Whistlers. One make came out clear leader. Bruce Honeywell survived the shootout and 
reports... 


I T was high noon on a long stretch of 
road west of Sydney, somewhere with 
the unlikely name of the 
Cowpastures which happens to be the 
place the cattle brought with the First 
Fleet were found after they made a 
break for freedom. With the sun high 
overhead it was time for a shootout. 

But there was no crash of pistols, no 
ricocheting of bullets gone wrong. 
Instead, a Canter truck trundled back 
and forth, doing the eight kilometre 
round trip time and time again. It was 
the scene for a shootout comparison of 
four radar detectors. 

The radar detector industry has had 
gold rush boom periods in the past, and 
in the following slumps many importers 
went to the wall. Big bucks have been 
made and lost. The present market 
barometer shows that another boom 
is coming. 

There are several makes of radar 
detector for sale in this country, and as 
police speed detecting equipment 
becomes more sophisticated, so do 
detectors. The superhetorodyne sets of 
today using modern ‘chip’ technology 
are a far cry from those early 
models. 

The pages of Truckin’ Life and other 
newspapers and magazines have 
become something of a battlefield for 
two makes of radar detector. The 
Whistler products and Uniden’s Bandit 
line have been making claims and 
counter claims about their respective 
efficiencies and how good each make is. 

This is understandable, as the 
Australian free market system lets the 
gladiators battle it out to the finish. But 
inquiries at Truckin' Life have shown that 
the advertising campaigns were 
confusing truck drivers, not at all sure 
which way to go. 

We certainly have not been backing 
any particular horse in the dispute, but 
with more and more confused drivers 
ringing our office each day, it was 
decided something had to be done. So 


a test of the Unidens and Whistlers was 
set up. 

Validity is essential in any test, and 
particularly so with radar detectors. A 
detector can be ‘twigged’ up to make it 
extremely sensitive. Of course that 
sensitivity might make it completely 
useless for normal operation by being 
able to pick up a Kentucky Fried 
Chicken shop at five kilometres. The 
unit's life would also be drastically 
reduced. 

So we had to find a way to get round 
coming out and asking the 
manufacturers or importers for models 
for a test. There is usually a selection 
of radar detectors lying around Truckin’ 
Life undergoing general tests. I dug up 
a Whistler Q3000 I have been using for 
over 12 months. It had done a lot of the 
tests with me, and had been through 
WA, the Territory and Northern 
Queensland. It had been in different 
trucks and had been knocked around a 
bit. I dug it out of an old box, blew the 
bull dust out of it and I had contender 
one for the shootout. 

I had a Whistler Q2000 in my Pajero, 
for my own use. I have had it for about 
eight months and it was working — 
contender number two. That completed 
the Whistler side of the contest. 

I had placed a Uniden Bandit 55 with 
a mate running out to Roma, so I caught 
up with him and pulled it out of his truck. 
It was working and it had been around 
for over eight months — contender three 
was looked after. 

The only other detector I needed for 
this two brand shoot out was a Uniden 
Bandit RD9. I didn’t have one. I 
contacted Greg Welsh of Speed Safe, an 
independent retail outlet and radar 
specialist in Sydney, and said I needed 
a radar for a test. He told me he had 
‘them all’ and I could pick whatever I 
wanted off the shelf. 

So the radar detectors were 
organised. Now something to test them 
with. The RACQ in Queensland 


provided its own Speed Gun, a hand 
held X band radar gun. I approached Pat 
Mulligan of Creative Electronics — I had 
heard he owned a KR-11 radar set, the 
dreaded mobile radar unit of the NSW 
police. He did and was only too pleased 
to lend it for the test. 

All that remained to be done was to 
do it._ 

The Contenders 

1. UNIDEN BANDIT 55: The Bandit was 
the flagship of the Uniden squadron 
until the pocket-sized RD9 came 
along. The Bandit 55 is 13cm long 
and wide, and 4cm deep. It can be 
attached to the sun visor or the dash. 
This superhet detector is fitted with 
a volume control, a bright/dim switch 
for the indicator lights and a switch 
for either highway or city use. The city 
switch is designed to cut down 
interference in urban areas. 

A series of LED’s tell the driver 
that the unit is working, and the 
strength of any incoming signal. A 
large red warning light tells of the 
incoming radar. 



2. UNIDEN BANDIT RD9: This detector 
was by far the smallest of those 
tested, only 10cm long and 5cm wide 
and a little over a centimetre deep. 
Controls are similar to the larger 
Bandit 55, with a volume/on/off 
control, a selection switch that allows 
audio warning signals, visual warning 
signals or both, a series of LEDs that 
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show the strength of the incoming 
signal. Light indicators show if the 
incoming signals are either X band 
or K band radar. As with the 55, there 
is a city or highway mode switch. 

The RD9 has an automatic photo¬ 
electric sensor that adjusts the 
brightness of the control panel to suit the 
light conditions of the cab. 



3. WHISTLER Q3000: The Whistler 
Q3000 is a larger detector than the RD9, 


ADVERTISEMENT 

roughly the same size as the Bandit 55. 
It is a double superheterodyne with a 
scanning frequency discriminator and 
operates on the K Band and X Band. 
The alert signal is a pair of flashing red 
lights and a loud beeping whistle. There 
is a one switch operation to three 
positions — off, on and quiet (for urban 
areas). The Q3000 is a solid, robust set 
manufactured in Australia with US 
componentry and is designed especially 
for use in trucks. _ 



4. WHISTLER Q2000: The 2000 is 
smaller than the 3000, and is not 
designed especially to withstand the 
vibration of trucks. It operates on similar 
K and X bands as the 3000 and has 
similar features. It has a built in one 
piece visor clip. 



_ The Test _ 

The detectors were put through a 
series of four tests. The first was with the 
KR11 mobile radar of NSW. It was set 
over a four kilometre stretch of straight 
road with three rises and one 
dip. 


The stretch of road is symbolised in 
each test run in Fig 1. 

The radars were selected at random 
for each run, and each one was run 
through three times so that an average 
could be worked out. The results can 
best be seen in Fig 1, where each dot 
denotes a reaction from the detector. 

BANDIT 55: This was the poorest 


result from the four, with one run 
returning no reaction until 1.4km from 
the radar set. The other runs got a slight 
reaction at the first rise 3.7km from the 
radar. 

BANDIT RD9: The little detector 
returned a reasonable performance with 
a strong reaction at the 3.7km rise, and 
Continued next page 


FIGURE 1: KR11 MOBILE RADAR K BAND (HIGHWAY MODES) 1 

UNIDEN BANDIT 55 (HWY) 

Run 1. 

WHISTLER Q 2000 

Run 1. 
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a couple of scattered reactions on one 
run at 3.3km, 2.5km and 1.7km. Strong 
reactions were received from the top of 
the second rise at 2.4km and continued 
through the dip all the way to the radar 
set. 

WHISTLER Q3000: The 3000 reacted 
strongly before the first rise (3.7km) 
and continued on all runs with 
reactions every 50 metres or so through 
to the 2.4km rise, and strong loud 
screaming from there to the radar 
set. 

WHISTLER Q 2000: The little set was, 
if anything, more sensitive than the 


ADVERTISEMENT 

3000. On one occasion it picked up the 
beam well before the first rise, and it 
continued on all runs right through the 
full course. 

Fig 1 shows the reactions of the 
different detectors. The Whistlers gave 
loud and raucous warnings, compared 
with the more muted tones of the 
Bandits. While the Bandits had LED 
wizardry to denote signal strength, there 
is little time to look at these when you 
are hitting the jake and dropping a cog 
or two in panic. 

★ TEST 2: The second test was a simple 
one run shootout between the RD9 and 


the Q3000 to establish any difference in 
city modes. The RD9 was set on ‘city’, 
the Q3000 was set on ‘quiet.’ As can be 
seen in Fig 2, the RD9 did not react until 
line of sight was reached with the radar 
detector — about 320 metres. 

The Q3000 operated as normal, the 
‘quiet' mode just reducing the volume 
of the little screamer.* 

TEST 3: This test involved the use of the 
X band radar speed gun. It was set up on 
a tripod and aimed along the road, and left 
that way so that the direction of its beam 
was exactly the same for all runs. 

Fig 3 shows the reactions of the 
different radars, with the Q2000 again 
coming out on top, matched closely by 
the Q3000. The Unidens were 
substantially behind in this test. 

It is to be noted that Whistler put out 
two versions of the Q3000, an East 
Coast and a West Coast. The West 
Coast has X band tuned up as this is the 
main radar band used in Western 
Australia. The Q3000 tested was an East 
Coast version. Therefore, better X band 
results could be expected with the West 
Coast version. 

TEST4: The fourth test was back to 
the K band KR11 mobile radar. It was a 
‘going away’ test, an indication of how 
sensitive the detectors are to a mobile 
radar coming up behind. This method 
of speed detection is used widely in 
NSW where a police officer can lock in 
on the speed of a vehicle ahead of him, 
and pace him in the dark. 

Fig 4. shows the results, with the 
Bandit RD9 cutting out at about 510 
metres, the Bandit 55 cutting out at 600 
metres. The Q3000 cut out at 1.3 
kilometres, and the sensitive Q2000 did 
not cut out until past 2.4 kilometres. 

CONCLUSIONS: All radar detectors 
tested have a good name on the 
highway, and all have their good points. 
The Q2000 clearly leads the way in 
sensitivity. The Q3000 is especially 
designed for high vibration, rough and 
tough use in trucks. 

The Whistler products have a high 
quality control standard, and have a high 
Australian labour input. The Unidens are 
professionally made imported models 
that are earning a good name for 
themselves in the States. 

Retail prices at time of going to press 


were: 

Whistler Q2000 $399 

Whistler Q3000 $499 

Bandit 55 $399 

Bandit RD9 $499 


For further details contact 
Creative Electronics (02) 666-4000 

REPRINT WITH KIND PERMISSION: 
TRUCKIN LIFE MAY 1986 


FIGURE 2 KR 11 M0BILE RADAR — K BAND (CITY MODES) 

WHISTLER Q 3000 (MUTED) 



'Whistler Q3000 does not have city mode. Quiet switch is just volume control 

UNIDEN RD 9 (CITY) 



4km 3km 2km Ikr.i 

★ This test is not of like controls. Quiet mode on Whistler Q3000 relates to 
volume whereas city mode on Uniden is designed to suppress city false alarms. 
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A practical approach to 


11 


How to service 
record players 


Last month, we concentrated on turntable drive 
mechanisms. In this, the final chapter of the 
series, we take a look at common tonearm and 
cartridge problems. 

by KINGSLEY HOWE 


Tonearm problems 

As with multiplay record decks, a 
tonearm lifter is employed in manual 
decks to raise the stylus clear of the 
record surface when the arm is return¬ 
ing to its rest. 

Two basic types are in use. One con¬ 
sists of a plain metal pin with a plastic 
or rubber cap. The other type is gen¬ 
erally moulded from plastic in the form 
of a post with a wing (curved guide) on 
top. These may be termed as: (1) Plain 
Post Lifters; and (2) Winged Post Lift¬ 
ers. Both work in similar ways. 

When the main gear begins to turn, a 
cam follower operates linkages below 
the deck. These raise the tonearm from 
the record surface, and then return the 
arm to its rest. In the latter position, a 
microswitch opens to cut power to the 
deck motor. 

However, this does not always happen 
as described. The tonearm may lift but 
not return; move part of the way only; 
shudder or jerk; or drop clear of the 
rest post and land on the deck base. 
Sometimes, the tonearm will settle on 
the rest, then jump off, just before the 
platter stops. 

On occasions, the tonearm may pause 
for several seconds after lifting, then 
make a wild swing across the deck. 

The metal post lifter 

The lifter is retained by a plastic or 
metal bush fixed to the deck baseplate. 
The upper part is tipped with soft plas¬ 


tic or rubber. This is in the form of a 
plug with a head and shank. The head 
is the only part visible. The shank is 
pushed into a hollow in the lifter to re¬ 
tain the plug. 

When the lifter rises, it contacts a 
metal wing attached to the tonearm. 
This provides support whilst the tone¬ 
arm is in motion. Screws located under 
the tonearm hold the wing firmly in 
place. Sometimes these work loose, al¬ 
lowing the metal wing to tilt upwards at 
one end. 

Depending on the degree of tilt, the 
tonearm will either drag the stylus 
across the record surface, or fall off the 
edge of the platter and on to the deck 
plate. The arm will then continue mov¬ 
ing until it contacts the base of the arm¬ 
rest. At this point the return mechanism 
tries to push it further. 

Pressure is then exerted on the lock¬ 
ing screws at the lower end of the tone¬ 
arm pivot plate below deck, which then 
throws the setting out of position. When 
attempting to play another record, land¬ 
ing and lifting positions may vary from 
normal by several centimetres. The 
tonearm must be lifted and the wing 
screws tightened before any adjustments 
are made. 

Sometimes the thread is found to be 
stripped, and unable to be tightened. 
Using a larger screw is not advisable, as 
the light aluminium tube may split or 
develop a bend. Attempts to straighten 
the bend can easily fracture the tube. 


If the above problem is encounteret 
remove the wing, apply a good conta< 
adhesive to both surfaces and assemb: 
whilst wet. Apply some to the screw 
and fit these also. Although these ma 
be loose, this is the only way that co 
rect alignment can be obtained. 

Once this assembly has taken plac< 
return the tonearm to its rest, an 
clamp it with the transport clip. Som 
thin packing may be inserted betwee 
the wing and the lifter post to provic 
support whilst the adhesive dries. 

Alternatively, an adjustable ‘jac 
may be used instead. This consists of 
12mm bolt and nut. Place the head ( 
the bolt squarely on the deck plate, an 
simply turn the nut until the correc 
height is reached, then slide the nt 
under the end of the wing. The metho 
used may vary from deck to deck, de 
pending on space available. Check tin 
the wing is parallel to the platte 
surface. 

Note that any adhesive found on th 
polished aluminium arm must be n 
moved whilst still wet. If allowed t 
dry, attempts at removal will leave ui 
sightly scratches. Use a cotton bud c 
cloth dampened with mineral turps. 

Caution: use as little as possibh 
Turps running on to the joint area wi 
inhibit or prevent curing. 

Jumpy or incomplete returr 

The main culprit for the above ant 
is the tip at the top of the lifter. Thes 
are prone to deteriorate with age, an 
become soft and sticky. The consistenc 
is similar to that of road tar. 

Some of this compound adheres t 
the underside of the metal wing, causin 
extremely high friction. Use of a sma 
mirror to examine the underside 
about the only means of detection. R< 
moval is effected by the use of miner: 
turps. 
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On some decks, the tip may have 
been oiled by the owner. This applica¬ 
tion of oil will only cause the condition 
to worsen. The best approach is to re¬ 
move the tip and clean out the centre 
hole with a small diameter drill. The tip 
may be replaced with a small dome- 
head screw or a nickel plated rivet. The 
latter is preferred, as the head is 
smooth, and there is no difference to 
normal operation. 

Note that the deck must be tested for 
correct loading of the stylus. Any 
departure from the normal landing posi¬ 
tion (3mm in from the edge of the 
record) indicates slippage of the locking 
screws on the tonearm pivot plate, or 
bending of the linkage between the 
tonearm pivot plate and the main gear 
cam follower. 

Winged post lifters 

Most winged post lifters are made 
:rom plastic, although some contain a 
■ubber insert. When returning across 
he deck, the tonearm slides on the flat 
section until the rest is reached. At this 
joint, a cutaway in the end of the wing 
illows the tonearm to drop into the 
:radle. 

The lifter then retracts into the deck, 
eaving the arm resting safely. Some- 
imes the tonearm will reach the rest, 
ind then jump off before the deck 
tops. 

If the arm parks in the cradle, it can 
>e safely assumed that the deck linkage 
idjustments are not at fault. The main 
•roblem appears to be caused by the 
onearm riding on the flat part of the 
ifter. It may reach the end, near the 
utaway, but not drop into it complete- 
y. The arm then kicks back, due to 
mall movements of the deck linkages, 
ust prior to shutdown. 

To correct this problem, enlarge the 
utaway by removing several millimetres 
f the flat section with sharp knife, 
tart with one or two millimetres at 
irst, and only remove more if required. 
Keep the cutout comer fairly sharp 
square) to arrest any kick back. After 
lis modification, the tonearm should 
rop squarely into the cradle. It may 
ive a slight jerk, but should remain in 
lace. 

Sometimes, the rubber insert may be 
lissing. This may be replaced by a 
nail piece of black cable insulation 
'ith the wire removed. Apply a coating 
f adhesive to the lifter, then fit the 
lastic piece to it. Use narrow strips of 
lasking tape to hold it in position, 
/hen the glue has set, paint the area 
ith tyre black to enhance appearance. 


Resetting the tonearm 

The locking screws mentioned above 
may be loosened, and the arm reposi¬ 
tioned. Clip the tonearm to its rest be¬ 
fore any alterations are made. Bear in 
mind that the ratio of the tonearm pivot 
plate to the tonearm length can vary 
from 5:1 to 20:1. Any slight movement 
of the plate will thus be multiplied 
greatly. 

If the tonearm has been subjected to 
any strain, check the upper swivel as¬ 
sembly (found near the counterweight) 
for play. To do this, grasp the headshell 
and rock the tonearm from side to side. 
The swivel pin may be loose or bent. 
Some of the cheaper models cannot be 
adjusted, as the pin is simply inserted 
through a plastic housing. 

Better quality decks are fitted with 
tapered metal bushes and locking nuts. 
If the tonearm feels sloppy, release the 
locknuts and turn the threaded bush 
slightly clockwise to tighten. Over tight¬ 
ening may bend the swivel pin, or pre¬ 
vent the tonearm from lifting high 
enough. 

Whenever any alteration of this type 
is made, check the stylus for correct at¬ 
titude. Load the stylus onto a stationary 
record and sight the stylus directly from 
the front of the cartridge. It must sit 
vertically. Any tilt or slant of the stylus 
will throw a heavy load on one wall of 
the microgroove. As the stylus pressure 
is around several tonnes to the square 
centimetre, and its running temperature 
is normally three times that of boiling 
water, any slight error will have drastic 
results. 

One wall usually wears at the top, 
and the opposite wall wears at the bot¬ 
tom. Once this happens, the stylus side 
movement is severely restricted and the 
reproduced sound exhibits distorted 
treble and low volume. 

With the stylus dead vertical, the 
pressure is shared equally by both walls. 
The running temperature is still the 
same, but under these circumstances, 
the record surface melts and reforms to 
its original shape. 

Tonearm linkage 
adjustment 

With most record decks, the linkage 
between the cam follower and the tone¬ 
arm swivel plate is not adjustable in the 
usual sense. No screws or movable parts 
are to be found on it. 

Some types are deliberately offset 
with two bends in the centre forming a 
‘Z’ shape. It is common practice on as¬ 
sembly lines to make the linkage shorter 
or longer, by gripping the mid-section 


of the ‘Z’ with a heavy pair of pliers 
and altering the angle. This is done to 
ensure that the automatic trip operates 
at the end of play, when the stylus is 
close to the last runout groove. 

On decks where the tonearm loads 
and unloads automatically, alteration of 
the landing position may cause either 
premature lift-off or none at all. Where 
no independent adjustments are possi¬ 
ble, a compromise must be reached to 
satisfy both conditions. Otherwise, the 
landing and lift-off positions may be alt¬ 
ered independently. 

Premature lift-off (last track on 
record not played completely) may be 
found on a few records where the re¬ 
corded track is closer to the spindle 
hole than the industry standard. This 
problem was around for many years be¬ 
fore a conference between the deck 
manufacturers and the record compa¬ 
nies agreed to set a specific distance 
from the centre of the disc as a cut-off 
point for recording. Peace reigned for 
several decades after this, as all records 
then played right through and the trips 
functioned at the correct setting. 

However, an occasional recording will 
be found to be non-standard. Setting 
the trip to play these through fully will 
cause the standard record to fail to op¬ 
erate the trip. On some models, a com¬ 
promise can be reached. This is depend¬ 
ent on the date of manufacture of the 
turntable, and the standard prevailing at 
that time. 

Partial lift or no lift 

The lifter pin is raised by a metal 
plate beneath the deck. The plate is 
often bent at an angle, and more or less 
lift may be obtained by altering the 
angle using long nosed pliers. 

Others are set by a screw and nut 
combination, fitted to the top of the 
pin. 

Always check that the pin is not bent 
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and jamming in the guide bush. The 
tonearm should clear the side of the rest 
before lowering into the cradle. If it 
does not, then more height is required. 
A small piece of metal, such as a screw- 
head, may be glued to the top of the 
pin, if there are no adjustments. In 
some cases, a screw and nut may be 
employed where space permits, for fine 
adjustment. A portion of the pin may 
need to be filed off to permit this. 

Skating and/or no sound 
(magnetic) 

The diamond tip in this type of car¬ 
tridge is very tiny. When the tracking 
weight is found to be correct, and the 
tonearm skates, the tip may be missing. 
Remove the stylus holder from the car¬ 
tridge and examine it with a magnifier. 
A small black jewel may be seen 
mounted near the end of the cantilever. 
If a tiny hole is evident, you may safely 
assume that a replacement is needed. 

Sometimes a collar of hard material 
forms around the tip, and this may not 
allow it to sit properly in the groove. 
The collar is formed by dust and parti¬ 
cles of vinyl worn from the record. 

As the collar becomes wider, more 
material is trapped beneath it. This has 
a ‘jacking’ effect as the buildup in¬ 
creases, until the stylus may lift right 
out of the groove. The coating may be 
removed with stylus cleaner liquid and a 
soft brush, available from hifi stores. 

Replacing the stylus 

Before playing any records after the 
stylus has been replaced, check each 
record surface for scratches or deep 
pits. A pit on the surface of a record 
will result if the tonearm is allowed to 
fall on it. The diamond then digs in to 
form a small pit with steep sides, partic¬ 
ularly when the record is stationary. 
When the diamond encounters this, or a 
deep scratch, while playing, the sudden 
impact can pull the tiny jewel out of its 
mounting. 

If you have suffered the loss of a tip, 
and have just replaced the stylus, check 
the record very carefully. Otherwise the 
new stylus may last only a few minutes, 
suffering the same fate as before. 

Tracking weight 

Magnetic cartridges require a much 
lighter tracking weight than ceramic 
types. Excess weight will force the 
cantilever up into the cartridge and 
cause skating. The cantilever may also 


develop a permanent bend, which will 
lift the diamond clear of the surface. 

All magnetic styli are colour coded. 
The replacement must not only fit the 
cartridge properly, but be of the correct 
colour as well. Some are interchange¬ 
able, if the substitute is selected with 
care. 

Unlike the ceramic cartridge, a mag¬ 
netic cartridge has no rubber yoke to 
support the cantilever. The cantilever in 
the stylus holder is mounted on a minia¬ 
ture pivot; tension is applied internally 
according to the tracking weight. 

When the correct conditions are met, 
the magnet inside the protective tube 
will assume a central position, clear of 
the tube walls. This allows the magnet 
to faithfully follow any motions of the 
stylus and generate a clear signal. With 
the incorrect selection of a tracking 
weight, the magnet may come into con¬ 
tact with the tube walls, or assume a 
position such that the magnet is not 
equidistant with respect to the two 
pickup coils inside the cartridge. Thus, 
when substitutions are made for the 
original stylus, tracking weight must be 
altered to suit. 

Correct weight 

The correct weight setting may be ob¬ 
tained by the use of a tonearm balance 
sold by hifi stores. If the tonearm is 
calibrated in grams, the tonearm may 
be brought to a zero weight condition 
by moving the weight backwards, until 
the whole assembly assumes a horizon¬ 
tal position. The tracking weight may 
then be selected by moving the weight 
forwards by the appropriate number of 
graduations. 



Loss of signal 

Loss of signal from the cartridge i 
also covered in the ceramic cartridg< 
section. Note, however, that the outpu 
from magnetic cartridges is far smaller 
and any corrosion on the contacts o 
plug-in headshells or slide-on pii 
connections will completely block th< 
signal. 

The contacts may be cleaned with 
soft brass brush. These are not to b 
confused with steel wire brushes. Th 
wires on the steel brush are too stiff 
and may well remove any protectiv 
electroplated coating. 

The main purpose of the brass brusl 
is to remove any oxides from the pins 
Steel wool does not reach into all th 
comers, and only cleans the outside o 
the pins. Clean off any remaining dui 
or grease with solvent or methylate 
spirits. With the latter, dry as soon a 
possible, as this chemical contains 
minor amount of water. 

Do not touch any cleaned contact 
with your fingers. Salt and oil on th 
fingers is naturally present at all time: 
An invisible film forms on any surfac 
contacted, and this leads to furthe 
corrosion. 

Skating and/or no sound 
(ceramic) 

There are several faults which ca 
cause skating with ceramic cartridges 
The most common is from wear or dan- 
age to the stylus. If the tip is too wid 
to enter the record groove, the tonearr 
will slide over the record surface towari 
the centre. 

In less severe cases, the stylus wi 
start groove hopping, and may reac 
the centre of the record after ten revc 
lutions or so. If the yoke has collapse 
back into the cartridge housing, th 
stylus will follow suit, allowing the ca 
tridge to contact the record. Exce: 
tracking weight or fractured ceram 
transducers will produce the sam 
effect. 

If the complete cartridge is replace< 
or a new player purchased, check to se 
whether the stylus guard is still in plac< 

No sound 

The no sound condition may b 
caused by a faulty cartridge or broke 
connections. The fine wires attached t 
the cartridge connectors are easi 
broken. Check the four pin clips on th 
cartridge first. The soldering may be i 
fault or a wire may be detached. 

Some of these fine cables are held t 
the connection sleeves by means < 
crimping. These are prone to loss < 
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electrical contact, although they may 
feel mechanically secure. Alternatively, 
one or more of the tubular connectors 
may be loose, and may be restored to a 
tight fit by squeezing gently with pliers. 

Before re-fitting the clips, check for 
continuity between each clip and termi¬ 
nal strip beneath the deck. The four 
pins protruding from the rear of the car¬ 
tridge housing are normally firmly fixed. 
Sometimes, however, the pins become 
oose and the internal connections are 
ost, although the cartridge may other- 
vise appear to be in good condition. 

Sometimes the fine wires fracture in¬ 
side the tonearm, and will go open cir¬ 
cuit only when the tonearm is in a 
>articular position. This can happen 
>artway across the record; the sound 
vill suddenly cut off, then start again as 
he arm moves inward. On some decks, 
he exposed cable at the opposite end of 
he tonearm may be damaged. Any 
light movement of this may produce in- 
ermittent signals. 

The only safe cure is replacement of 
le whole length, from the stylus to the 
jrminal strip. Note that using cable of 
eavier size will drag on the tonearm 
nd either arrest the inward motion, or 
ause groove hopping. 

leadshells and cartridges 

Apart from the standard slide-on con¬ 
dors, there are models fitted with 
:adshells which plug directly into the 
nearm socket. Most are generally held 
place by a threaded locking collar, 
uropean designs may employ a locking 
ver to secure the headshell. This often 
jubles up as a fingerlift as well. To re- 
ase the entire assembly, simply slide 
e lever horizontally. 

Examine the pins and contacts for 
irrosion. These are often plated with 
ver for superior conduction proper- 
:s. However, a reaction with airborne 
lphur fumes (vehicle emissions, etc) 
oduces a heavy tarnish ranging in 
lour from brown to dull black. With 
it strip contacts, use steel wool for 
laning. Make sure that any strands of 
:el wool are removed before replac- 
g. With pin contacts, use a soft brass 
ush as with magnetic cartridges. 

When there is no sound at all from 
e deck, check the stylus cantilever for 
rrect seating on the yoke. Sometimes 
e two may not be in close contact, 
le stylus fitted may be of the wrong 
pe or bent out of shape. 

Alternatively, the yoke may be dis- 
rted (off centre) or the ceramic trans¬ 
fers inside the cartridge may be 
acked. 


Some of the cheaper crystal cartridges 
are subject to breakdown with rising 
humidity. Ceramics are not so prone to 
this; however, a few suffer the same 
fate after several years use, producing 
muffled and low level output. Replace¬ 
ment is the only cure. 

Cartridge replacement 
(ceramic) 

Ceramic cartridges come in all sorts 
of shapes and sizes. As there are some 
1500 different types in use, an exact re¬ 
placement may not be found. 

Where mounting holes do not corres¬ 
pond with the holder or the headshell, 
some drilling and filing may be needed 
to fit the substitute cartridge. As a last 
resort, some types may be glued in posi¬ 
tion using contact adhesive. 

Many cartridges are held in place by 
a clip system. The clip is fixed to the 
headshell by screws, and may be of 
plastic or thin stainless steel. 

With the larger type, the distance 
from the clip base to the tip of the 
stylus is about twenty millimetres. If fit¬ 
ted to a deck, make sure that the tone¬ 
arm lifts high enough to clear the record 
surface. In the case of automatic turnta¬ 
bles (multiplay), up to six records may 
be on the platter. There must be 
enough space to clear the stack of 
records on the platter, and those on the 
dispensing spindle. 

If the tonearm or cartridge fouls the 
edge of the record when feeding in, and 
the tonearm jams, then a lot of damage 
will be done to the delicate mechanism 
under the deck. This may take several 
hours of work to correct, if the deck is 
complicated. 

Integral units 

A few special types will be found with 
the headshell and cartridge integrated. 
The only way of removing the cartridge 
with this type is to break it into small 
pieces using a pair of sidecutters. The 
residue can then be cut away with a 
sharp knife. Do not try to force the unit 
apart with a screwdriver, as this will dis¬ 
tort or fracture the shell itself. 

Once the old cartridge has been re¬ 
moved, the replacement can be glued 
into position using contact adhesive (the 
original idea was to replace the whole 
tonearm as a unit). 

Testing and operation 

A large number of problems arise 
from failure or abuse. As both stylus 
and cartridge are user-accessible, expect 
anything. Many cartridges are damaged 
by owners attempting to replace the 
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stylus. Crystal and ceramic types are fit¬ 
ted with thin, brittle transducers. Too 
much pressure on the yoke will cause 
one or both to fracture. 

When functioning correctly, vibrations 
from the cantiliver are transferred 
through the rubber yoke to the trans¬ 
ducers. As the yoke moves, stresses are 
induced into the thin strips. This gener¬ 
ates an electrical signal to drive the am¬ 
plifier. 

Always examine the transducers with 
a strong light and good magnifier. Both 
should appear straight and unbroken. 
The outer surface is silver coated, and 
the base material will appear white to 
light brown if exposed (cracked). If the 
yoke will not maintain a central posi¬ 
tion, suspect a fractured transducer, 
even though the damage may not be 
visible. 

This condition may be checked by 
connecting a high impedance multimeter 
to two of the connecting pins (or leads) 
and lightly stroking the yoke or stylus 
tip with a finger. The highest resistance 
range should be used; a FET meter is 
the most suitable. 

Movement of the needle should be 
approximately the same for both sides 
(left and right outputs). This method is 
useful as a means of identifying the con¬ 
nections on a cartridge, when a diagram 
is not available. 

The cartridge may also be checked 
when connected to the amplifier; how¬ 
ever, bear in mind that one of the leads 
may be broken, in the tonearm or else¬ 
where. This fault may not always be ob¬ 
vious, and a perfectly good cartridge 
may be discarded as a result. 
Operation 

In the magnetic cartridge, a tiny mag¬ 
net is attached to the end of the canti¬ 
lever to produce signals. With ceramic 
elements, the structure is far more com¬ 
plex. 

The main body is flat and thin (ap¬ 
prox 0.65mm) with four inner elec¬ 
trodes. The latter are circular in section, 
and evenly spaced across the width of 
the transducer. When viewed through a 
strong magnifier, the cross section 



resembles ribbon cable. 

Tiny leads are attached to the surface 
by a thin coating of silver. In normal 
use, this method is adequate. The unit 
will withstand a fair amount of abuse. If 
the cartridge is dropped, however, the 
sudden shock load can strip the silver 
coating from the main body, particularly 
so on a hard surface, such as a wooden 
floor. 

Much debate rages on how often a 
stylus should be changed. Sapphire is 
much softer than diamond, and 400 
hours is considered a sensible limit be¬ 
fore replacement. 

Diamond styli have a recommended 
life of around 1,000 hours, or 2,000 
sides. 

Note that the above figures are for 
upper limits under ideal conditions. The 
records must be cleaned regularly and 
be free from dust and scratches. 

The playing of worn, damaged 
(scratched) or dusty records may reduce 
the time to one half. 

Interchangeability 

Magnetic and ceramic cartridges are 
not interchangeable, due to differences 
in their output voltages and input resist¬ 
ance requirements. 

If converting a deck to magnetic 
input, a preamplifier must be inserted 
before the main amp. Try a prebuilt 
unit from Dick Smith Electronics, Cat. 
number F-4152 (stereo). Some are also 
available in kit form from electronic 
suppliers, such as Jaycar Cat. number 
KE-4207. 

Budget priced portable players are 
often fitted with a crystal cartridge. The 
output may range from three to 6V. If 
the unit is brought in with the cartridge 
missing, the only way that a correct re¬ 
placement can be made is to look at the 
amplifier. With a crystal cartridge, the 
amplifier board is likely to contain only 
three transistors per channel, or the car¬ 
tridge may feed a single IC directly. 

Tonearm skipping grooves 

This condition sometimes arises when 
the tonearm reaches a position several 
centimetres from the end of the record¬ 
ing. The arm will keep jumping back to 
one spot and refuse to advance. This 
causes torn grooves and permanent 
damage to the record. 

This fault is due to the small slider 
plates mentioned earlier, which are 
mounted on the main gear. These plates 
are used to trip the automatic return of 
the arm. 


As the tonearm traverses the record, 
the linkage attached to it moves slowly 
inwards. Near the beginning of the last 
track, the linkage encounters the two 
small plates attached to the main gear. 
If these plates are stiff, the linkage will 
stop, arresting the movement of the 
tonearm attached to it. 

When this happens, the stylus will at¬ 
tempt to follow the record groove. It 
will do so until the side-pressure over¬ 
comes the tracking weight. At that in 
stant, the stylus springs from the 
groove, and tension on the toneamr 
forces it backwards. 

Both record(s) or stylus will sustair 
damage. With ceramic or crystal car 
tridges, the extra stress on the rubbe 
yoke may crack the thin transducer 
mounted inside. This can make on< 
channel intermittent or inoperative 
With magnetic styli, the cantilever ma 
be bent out of shape or the diamond ti] 
ripped from its mounting. 

To correct this condition refer to th 
previous section on automatic retun 
(last month). 

Multiplay decks: 
size selector problems 

Some autochanger decks are fitte 
with a black plastic arm on the rear le: 
side of the tonearm support pillar. Thi 
device is intended to catch the edge c 
30cm 33rpm discs as they fall from th 
record dispenser spindle on to the pla 
ter. If the arm fails to lock back, th 
tonearm will then assume a landin 
position to suit 18cm 33rpm discs. 

The condition may be of constant c 
intermittent nature, and is due to insu 
ficient lubrication on the associate 
linkages and plates directly under th 
plastic sensing arm. The mechanism 
very complex, so the dismantling of it 
not advised. Spray the components wit 
CRC-55, using the tube attachment t 
reach difficult spots. 

Cartridge change 
(hidden screw) 

The screw fixing the cartridge to th 
headshell is sometimes covered by a 
aluminium decorator plate on top of ti 
shell. This plate may be removed l 
carefully sliding the blade of a retrac 
able knife under one end. Keep ti 
blade flat! 

Eventually, the plate will lift and tl 
cartridge can be replaced. The unde 
side of the plate is usually coated wil 
self-adhesive, thus making it easy to r 
attach. The use of liquid adhesive is n( 
recommended as the cartridge may nee 
changing again at a later date. ( 
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ALL YOU NEED TO 
KNOW IS ON SCREEN 


Counter/DVM Readout 



Ch 1 Vertical Probe Ch 2 Vertical ’ A Sweep ' B Sweep 
Input Factors Input Tlmebase Timebase 

ONLY WITH THE 
HITACHI V1100A 
4 CHANNEL 8 TRACE 
100MHz DELAYED 
SWEEP SCOPE 



• Built-in DVM and Counter 

• Measures voltage and time differences and 
ratios between cursors and phase shifts 

• Four independent channels 

• User defined 30 character on-screen comments 
Check the full spec and 


arrange a demonstration 
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COMPONENTS 


IRH COMPONENTS 

SYDNEY 32 Parramatta Road. 

Lidcombe 2141 Tel (02) 648 5455 
TLX AA24949 FAX (02) 647 1545 
MELBOURNE 74 Raglan Street. 

Preston 3072 Tel (03> 484 5021 
TLX AA32422 FAX (03> 480 2772 
PERTH 5/59 East Parade 
East Perth 6000 Tel i09i 325 9333 



FOR S.A.’s ULTII 
HOBBYIST SUPPORT! 



David Tilbrook from A.E.M. will 
be in Adelaide to present a 
Seminar on Amplifier 
Topologies, based on his 
enormously popular 5000 and 
6000 Series. The Seminar will 
commence at 730 p.m., Friday, 
3rd October in the John Kerr 
Theatre, S.A.I.T. North Terrace Campus. On 
Saturday, 4th October he will be conducting a 
workshop at Eagle Electronics, 54 Unley Road, 
Unley. We will be open until 4 p.m. that day. 


EAGLE ELECTRONICS 
GREAT 3-WAY 
COMPETITION!!! 


CHOICE OF THREE PRIZES: 

1. ADC COMPACT DISC PLAYER 

2. MICROBEE 32K COMPUTER 

3. EAGLE ELECTRONICS VOUCHER 
to the value of $500. 

Simply Answer this Question: 

The ‘‘long-tailed pair” circuit, now widely used in audio, 
was developed originally for video by an engineer 
associated with the development of stereo - who was he? 
Write your name, address, and the answer to our question 
clearly on the back of an envelope and send it to 
Eagle Elecronics 3-Way Competition, 54 Unley Road 
Unley, South Australia 5061 by the 30th September, 1986 
The winner will be the first correct entry drawn from our 
barrel by David Tilbrook on Saturday, 4th October. The 
winner will be notified by mail. The winning prize will be 
freighted free of charge to the winning entry in Australia 
and New Zealand. 


I MAIL AND PHONE ORDERS WELCOMED 
I Eagle Electronics Pty. Ltd. |||P| mm I 


- 54 Unley Road, Unley, S.A. 5061 
I TELEPHONE: 


(08)27128851, 



54 UNLEY ROAD, UNLEY 
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Epson’s elegant PC: 
neat and efficient 


The name Epson is very well-known when it comes to printers 
for personal computers and is now beginning to build a repu¬ 
tation for personal computers too. Now Epson has decided to 
attack the biggest computer market of all — that of the IBM 
PC. Epson’s PC is not just another slavish Asian copy of the 
IBM though. It has been designed from the ground up and 
looks quite different from the much copied IBM machine. 

by LEO SIMPSON 


While it would seem that the market 
for IBM-compatible machines is very 
over-crowded and the pickings very 
slim, it is easily the biggest segment of 
the market and potentially still very 
profitable. Hence it is not surprising 
that Epson, the company which has per¬ 
haps sold more printers to go with IBM 
PCs than any other manufacturer, 
should decide to enter the market in its 
own right. 

Not that the PC is Epson’s first entry 
into the market. It has had a number of 
machines in production for some time 
now. But the PC is the full frontal at¬ 
tack on the PC market and is the ma¬ 
chine which is likely to interest most 
users. So what particular flair has Epson 
brought to bear in designing its own 
PC? The first answer to this must be the 
neat styling. 


When I first saw this machine at a 
computer show I was immediately at¬ 
tracted to it. Here is a machine which 
looks right and which takes advantage 
of some of the advances which have 
taken place since the IBM machine was 
first introduced. It is more compact too, 
so it takes up less desk space. While it 
is roughly the same height and depth as 
the IBM unit, it is less wide at 362mm 
versus 495mm. Epson was able to 
achieve this by stacking two half-height 
disc drives in the space needed for one 
full-height drive. 

To the left of the drives are two small 
doors which flip down. The top one 
conceals the on-off switch. This is a 
small point but it is so much better than 
having it at the back as on the IBM. 
The other small door conceals the DIN 
socket for the keyboard which again is 


better than the rear socket on the IBM 
Below the disc drives is another widr 
door which conceals a set of ten DI 
switches. Once again this is much moi 
convenient than the similar switch insid 
the original PC. Also in this compar 
ment is a reset switch which is a nic 
feature. It let’s you do a “warm boot 
of the system without having to pre: 
the Ctrl, Alt and Del keys simulti 
neously, which cannot be done in cas< 
where the computer “crashes” an 
refuses to respond to the keyboard. 

(A “warm boot” of the system simp 
means reloading the discs without tun 
ing off the computer which would no 
mally cause the machine to go throug 
its complete memory check procedure. 

The Epson keyboard is about tl 
same size as that for the IBM machii 
but has a number of differences in tl 
key layout. For a start, the Epson h: 
bigger Enter, Shift and Ctrl (contro 
keys and the numeric keypad is slight 
separated from the typewriter key 
Also moved are the keys for Prt! 
(print screen), | and ~ character 
which sometimes cause problems f 
people used to conventional typewrit 
keyboards. Surprisingly though, tl 
Epson does not have LED indicato 
for the Caps Lock and Num Lock ke 
(the latter changes the numerical ke 
from cursor movement keys) which is 
definite drawback of the IBM keyboar 
Clip-out legs on the keyboard allow 
to be adjusted for a better typing ang 
while rubber feet stop it from skatii 
about on the desk surface. Over; 
weight of the keyboard is somewhat le 
than the IBM model because of the a 
plastic construction which is used 1 
most competing manufacturers. 

The keyboard action is quite go 
though not quite up to the standard 
the IBM which is still the best of a 
machine on the market, if you arej 
typist. If you’re not a journalist thoug 
this point is not so important. 


SPECIFICATIONS 


CPU .80C88 (4.77MHz) 

ROM.16KB 

RAM.Main RAM 512KB 

Keyboard.Full-size, qwerty configuration 

Interfaces.Centronics compatible port; RS-232C serial 

interface port 

Operating system.Epson MS-DOS version 2.11 

Disc drive.Two 360KB floppy disc drives standard: 

20MB hard disc drives optional 

Options/peripherals.Colour video board; monochrome video 

board; IBM PC options and peripherals 
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The rear of the Epson is also neater 
than the IBM. Standard features are the 
horizontally mounted DB-25 sockets for 
serial (RS232C) and parallel (Centron¬ 
ics) ports. Mains input and output is via 
IEC sockets (same as on the IBM PC). 
Neatest feature of the lot is the use of 
moulded plastic covers for the expan¬ 
sion slots. While there are five expan¬ 
sion slot covers on the rear panel, there 
are actually only three slots provided 
for the Epson PC and one of these will 
always be occupied by the monitor 
driver, which may be high resolution 
monochrome or colour graphics, both to 
the IBM standards. The review sample 
was fitted with a colour graphics board 
to drive a standard RGB monitor. 

Another feature of the styling is the 
provision for standing the case on its 
side, with an optional desk stand. This 
can be useful, particularly if the pro¬ 
cessor is to be positioned off the desk¬ 
top. 

But while Epson have made the PC a 
very neat package, they haven’t made it 


easy to get into. To get inside the case, 
which you have to do if adding one of 
the expansion boards, you have to re¬ 
move seven screws (two of which are 
covered), the side mounting feet, the 
moulded back panel and then the sheet- 
metal top. This reveals a neat interior 
which should be reasonably straight¬ 
forward to service, if ever necessary. 

Standard model 
and variants 

As supplied, the Epson PC comes 
with 512 kilobytes of RAM as standard 
and it can be expanded up to the full 
640K if desired. It employs the 80C88 


processor running at 4.77MHz so that 
all programs run on the Epson will run 
at essentially the same speed as on the 
IBM PC. 

The disc drives are standard 360KB 
5.25in double-sided double density. 
Some users may wish for the higher ca¬ 
pacity 3.5in format but Epson’s choice 


The Epson PC is supplied 
with two 360KB disc drives 
as standard, but can be 
fitted with a 20MB hard disc 
in place of the second 
floppy. 

has two advantages: IBM compatibility 
and lower cost for blank floppies. As an 
option, the Epson PC can also be sup¬ 
plied with one floppy disc drive and a 
20 megabyte hard disc in place of the 
second floppy. 

In the last month or so, Epson have 
released a higher performance variant 
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Epson’s elegant PC 


of the PC. Called the PC+, it comes 
with 640K of RAM, a V30 processor 
(NEC’s higher performance version of 
the 8088) with selectable operating 
speeds of 4.77MHz or 7.16MHz, three¬ 
mode video controller board, clock 
calendar and five expansion slots. Then 
there is the PC+HD model which adds 
the 20MB hard disc in place of one 
floppy, to give a really high perform¬ 
ance machine in a very compact pack¬ 
age. 

Software and 
documentation 

The only software supplied with the 
Epson PC is Microsoft’s MS-DOS ver¬ 
sion 2.11. This is supplied on a single 
floppy together with a number of utili¬ 
ties which may help beginners because 
they present a number of DOS (disc op¬ 
erating system) commands in a menu 
format. If you’re already familiar with 
MS-DOS or PC-DOS, these utilities will 
be of little use. 

Unlike the IBM PC, the Epson is not 
supplied with a ROM-based version of 
Basic, nor does it have Basic on the 
supplied DOS disc, as does the IBM. 
However, as part of its merchandising 
the Epson can be bundled with GW 
Basic, if desired. 

Epson’s documentation is very good. 
There are three spiral bound manuals 


which are packed in a carton along with 
the MS-DOS floppy disc. The first of 
these is the 56-page operations manual 
entitled “Setting Up and Getting Start¬ 
ed”. This is well written and illustrated 
so that it is easy to follow, especially for 
the novice operator who is setting up a 
system for the first time. 

The second book is the 327-page 
“MS-DOS Reference Manual”. This is 
the best written book on the subject of 
DOS that I have come across. It is 
streets ahead of the labyrinthine manual 
on IBM’s PC-DOS. For this manual 
alone, the Epson must get full marks. 
Also good is the third manual entitled 
“Everyday with MS-DOS”, which is 
more of a quick reference guide to oft- 
used commands. 

Turning on the Epson is straightfor¬ 
ward — just flip down the little door 
and press the On button. None of this 
reaching round the side to pull up a 
massive clunker of a switch. But then it 
comes as something of a shock to rea¬ 
lise that Epson have managed to include 
a cooling fan which is even noisier than 
that for the IBM PC. Why can’t these 
things be quiet? In my opinion, the fan 
on this machine is its worst feature. It 
takes away from its overall refined 
presentation. 

By contrast with the fan, the Epson’s 
disc drives are reasonably quiet and are 


not clunky like the drives on some 
machines. 

In use, the Epson presented no prob¬ 
lems at all with a variety of software. 
Epson claim to have used it with a wide 
variety of software and also claim tc 
have used it with a large number ol 
IBM expansion boards without finding 
incompatibility. 

We have to conclude that the Epsor 
PC is a fine machine which is sure to 
satisfy lots of users, giving many yean 
of trouble-free service. Our only quib 
ble is that noisy fan. Aside from that 
Epson buyers have the advantage o 
continued backing from a large Japa 
nese company with a proven tracl 
record in printers. 

Recommended retail price of thj 
Epson PC with two disc drives is $245( 
plus tax. Fitted with a 20MB hard disc 
the price is $3950 plus tax. For th 
Epson PC+, the recommended retai 
price is $3950 plus tax while th 
PC+HD is $5350 plus tax. None d 
these prices includes a video monitor. 

For further information, contact you 
computer dealer or Epson Australia Ptj 
Ltd, Unit 3, 17 Rodborough Rd 
Frenchs Forest, NSW 2066. Phone (02 
452 5222. 

(Editor’s note: A review of the com 
panion EX-800 Printer has had to bi 
held over till next month.) <2 



(eproduced from a brochure, this internal view shows the neat layout inside the Epson PC. The machine should be reasonably straig 

forward to service, if ever necessary. 


Option Card Slots — 

IBM PC compatible slots, allow¬ 
ing you to add any commercially 
available IBM PC cards. Video 
board for display monitor is 
shown here occupying one slot. 


RAM Board - a 256 KB — 

RAM board connects here, pro¬ 
viding a massive 512 KB. 


Internal Disk Drive — high 
reliability, precision disk drive 
unit is built into the Epson PC. 
Action is smooth, silent, and 
dependable. 
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“LEADERSHIP 
TECHNOLOGY 
FROM EPSON 
CAN BE YOUR 
LEADING EDGE? 

JAMES DIBBLE 


Leading edge in technology made Epson number one 
in printers. 

And you could take advantage of it. 

Epson technology is available to the OEM market 
in the form of printing mechanisms, LCD’s, floppy 
and hard disc drives. 

Printer Mechanisms from the leaders 

Epson pioneered the field of dot matrix 
printing and continues to be the world’s leading 
producer. 

The line-up starts with the micro series, ideal 
for use in POS terminals, ticket printers, measuring 
devices and portable computers. 

The 200 series are compact and fast, with a capacity of 
up to 31 characters per line at 2.4 lines per second. 

The 500 series offer even higher performance and 
extraordinarily long life, making them ideal for use wherever 
hard copies of transactions are needed in high volume. 

High Resolution LCD’s 
Epson’s high resolution LCD modules rely on a newly 
developed combination of LCD and semi conductor 
technology to deliver high reliability and low power 
consumption. 

The Drive for Success 

Epson has harnessed its unmatched production 
engineering capability to produce a range of drivers that are 
smaller, and run cooler, longer, more reliably, and more 
accurately on much less energy than competitive products. 

The right choice 

To stay in front in the OEM business, only the best 
quality components are good enough. 

And in printer mechanisms, LCD’s and drives, Epson 
can give you the leading edge you need. 

For more information, 

phone Epson Sydney I® 

(02) 452 5222 or write Um W| llVI 
for free brochure. I ^1 

r————————— 

I Post to Epson Components Division, 

P.O. Box 410 FRENCHS FOREST 2086 

! NAME.. 

! ADDRESS. 


















New Products... 


PCB fault 
locator 


Product reviews, releases & services 


Radio communication analyser from STC 


The Anritsu MS555A Radio Com¬ 
munication Analyser is a portable test 
instrument with a frequency range of 25 
to 1000MHz. It incorporates all the nec¬ 
essary instruments for both transmitter 
and receiver testing and can measure 
such fundamental characteristics as out¬ 
put power, frequency, FM deviation, 
sensitivity, S/N ratio, and distortion. 

The frequency stability and low resid¬ 
ual noise of the built-in signal generator 
make this device suitable for the pro¬ 


duction and maintenance of narrow 
band transceivers and radiotelephone 
systems. 

In addition the self-contained micro¬ 
processor provides optional automatic 
measurement and data printing. An 
IEEE-488 option is available for a com¬ 
puter-controlled GP-IP system. 

For further information contact Stand¬ 
ard Telephones and Cables Pty Ltd, 58 
Queensbridge Street, South Melbourne, 
Vic. 3205. Telephone (03) 615 6677. 


Emona has announced a PCB faul 
tracer that detects and locates short cir 
cuits, devices loading down Vcc and bu 
and multilayer circuit faults. 

It is useful for both analog and digitq 
circuits. 

The Toneohm 700 combines the mil 
liohm-meter and current probe capabi 
ities of the existing Toneohm 550 an 
580 instruments with an additional m 
crovoltmeter which can measure th 
voltage drop along a PCB track. 

During track short location, th 
Toneohm 700 produces an audio ton 
which rises in frequency as the probe 
are moved nearer the short. The poii 
of highest frequency will be within 2 t 
3mm of the short. 

For multilayer and bus faults, th 
Toneohm has a sensitive magnetic fiel 
probe which can detect current flow ii 
side an IC or shorted capacitor (tanti 
lum), or within layers of a multilaye 
PCB. Shorts and partial shorts can 1 
located by following the current flov 
Where several devices are connected 1 
an address or data bus, the faulty I 
can be quickly located. 

The Toneohm 700 also measures vol 
age with 1/iV resolution. By using tl 
audio tone feature, a DC current pai 
can be followed along a PCB trac 
This feature allows the detection of 
device loading down the board’s V< 
line. 

For further information conta 
Emona Instruments Pty Ltd, PO B< 
K720, Haymarket, NSW 2000. Tel 
phone (02) 212 4599. 


Range of standard 
diode arrays 

A new range of standard diode arrays 
is available in Australia from Allen- 
Bradley Pty Ltd. Three standard types 
are available: 

(1) Type A — common anode, up to 
18 diodes, 19 pins maximum. 

(2) Type C — common cathode, up to 
18 diodes, 19 pins maximum. 

(3) Type I — isolated diodes, up to 10 
diodes, 20 pins maximum. 

These diode arrays are based on 
equivalents of the 1N4148 high speed 
diode and have an operating tempera¬ 
ture of -40°C to +125°C. 

For further information contact Allen- 
Bradley Pty Ltd, 22 Parramatta Road, 
Lidcombe, NSW 2141. Telephone (02) 
648 2652. 



New video recorder has improved picture quality 

THIS new hit! VCR from JVC boasts a comprehensive range of features and specific 
tions, including JVC’s so-called HQ (high quality) picture technology and infrared remo 
control. According to JVC, the HQ system consists of a detail enhancement circuit ai 
features a 20% higher white clip level. This is said to provide a clearer, sharper pictur 
For further information contact Hagemeyer (Australasia) B.V., 5-7 Garema Circu 
Kingsgrove, NSW 2208. Telephone (02) 750 3777. 
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Optical 

wavelength meter 

The model MF91A optical wave¬ 
length meter from Anritsu can be used 
to measure the optical power and wave¬ 
length of light emitting diodes and laser 
diodes. 

With its three plug-in modules, the 
device can cover the wavelength range 
of 0.4 to 1.6/xm. Optical power can be 
measured over the entire wavelength 
range without recalibrating the wave¬ 
length sensitivity. 

For further information contact STC 
Pty Ltd, PO Box 42, Thombury, Vic 
3071. Telephone (03) 480 1255. 

Scan Audio to distribute 
)rtofon cartridges 

Melbourne-based distributor Scan 
Audio has been appointed Australian 
listributor for Ortofon cartridges. The 
appointment is to take effect immedi¬ 
ately . 

Scan Audio specialises in high quality 
audio products from Denmark. For fur- 
her information contact Scan Audio 
J ty Ltd, PO Box 242, Hawthorn, Vic 
1122. Telephone (03) 429 2199. 


Sample/hold 

amplifiers 


Datel has expanded its line of sam¬ 
ple/hold amplifiers with the new fast 
SHM-360 and SHM-361 ICs. 

These are monolithic bipolar ICs de¬ 
signed for ultra-fast sample/hold analog 
to digital (A/D) converter applications. 
Both devices operate from power supply 
voltages of ±5V, and accept ECL com¬ 
patible input voltages of ±3V, with 
60k(l input impedance. 

Included in the ultra-fast sample/hold 
circuit is a wide bandwidth (50MHz) 
input amplifier, a reference power sup¬ 
ply voltage for the A/D converter and a 
clock timing signal for driving the A/D 


converter. The latter eliminates the 
need for an external clock. 

For further information contact El- 
measco Instruments Pty Ltd, 15 
McDonald Street, Mortlake, PO Box 
30, Concord, NSW 2137. Telephone 
(02) 736 2888. 


Switchable DIP attenuators 


The VRN series 7010 switchable DIP 
attenuator is a laser trimmed thick film 
resistor network, with a high quality 
gold contact switch system. The net¬ 
work is internally moisture sealed with a 
silicone coating and externally sealed 
with an epoxy barrier. 

The S7010 is a balanced T-type atten¬ 
uator, available in 50(1, 75(1 and 60(1 


impedance values. Their power rating is 
0.25W with an insertion loss of 0.02dB 
and an operating temperature of 0° to 
75°C. 


For further information contact IRH 
Components, 32 Parramatta Road, Lid- 
combe, NSW 2141. Telephone (02) 
648 5455. 




SEALED LEAD-ACID STATIONARY BATTERY 


=UX L SERIES 

Conventional vented type stationary batteries 
require water replenishment due to water decomposi¬ 
tion during charge. The "UXL Type" battery intro¬ 
duced herein incorporates further the maintenance- 
free design which eliminates such troublesome main¬ 
tenances as electrolyte level check, water topping-up, 
specific gravity measurement and equalizing charge, 
making the battery truly maintenance free. This is a 
sealed type stationary lead-acid battery of long life, 
high reliability and high performance, which has been 
developed based on the technologies of the small size 
sealed batteries. _ 



UXL Saves up t< 
Half on Space 


Ex. UXL220-2 





727-5444 36 LISBON S 
FAIRFIELD, N! 
AUSTRALIA 


GENERAL SPECIFICATIONS 
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New Products... 


DC-AC sine wave inverter 



Designed and manufactured in Aus¬ 
tralia, this 12-120V DC-AC converter 
boasts a 300W peak output and is 
housed in a compact case measuring 
just 260 x 190 x 80mm (W x D x H). 

Main features of the Power Converter 
include: autostarting, full current limit 
ing, input reverse polarity protection 
battery under voltage cutout, full volt 
age regulation, and full transient sup 
pression and protection. The device is 
also short-circuit proof, has therma 
overload cutout and twin power outlets 
and features a sinusoidal output wave 
form with less than 5% distortion. 

The Power Converter can be suppliec 
in a plastic case or in a rugged, wate: 
resistant metal case. Similar units ratec 
at 800W, 1000W and 3000W will b 
available in the near future. 

For further information contac 
Modulite Pty Ltd, Factory 6, 42 Nev 
Street, Ringwood, Vic. 3134. Telephone 
(03) 879 2825. 


Spike protector for mains equipment 


Computer chess 
from Dick Smith 

If you thought that chess was a game 
that took two to tango, think again! The 
advent of computer-controlled chess¬ 
boards means that the game can now be 
played alone. 

Dick Smith Electronics Pty Ltd has 
two new advanced computerised chess 
games which are suitable for players of 
all levels — from novice to tournament 
level. 

The low-cost “Piccolo” is a compact, 
lightweight portable chess game that 
makes an ideal travelling companion. It 
features eight skill levels and, unlike 
many computer chess games, Piccolo is 
programmed with international chess 
rules: en passant moves, castling and 
pawn promotions, check, stalemate and 
mate announcements. 

The second game, the “Allegro”, has 
the appearance of a traditional chess 
board. It has all the features of the Pic¬ 
colo plus a 24K memory for storing and 
recalling past moves. 

The Piccolo retails for $69.95 and 
Allegro for $139.95. 

For further information contact Dick 
Smith Electronics Pty Ltd, PO Box 321, 
North Ryde, NSW 2113. Telephone 
(02) 888 3200. 


The Bowthorpe Spike Protector But¬ 
ton is designed to protect computers, 
hifi systems, VCRs, VDUs, cash regis¬ 
ters, telephone exchanges and other 
sensitive electronic equipment against 
spikes or surges on the power lines. 

No wiring is required — the device 
simply plugs into the socket adjacent to 
the equipment to be protected, or can 
be used on a piggyback plug. For tran¬ 
sients originating outside the premises, 
the device is fitted to the socket nearest 
the distribution board so that it can pro¬ 


tect equipment plugged into other out 
lets on the same branch circuit. 

The Button is designed to dissipat 
150 joules of electrical energy with a re 
sponse time of 10 nanoseconds and con 
sumes no power except when the surgi 
is present. It protects all modes (ie 
line-neutral, earth-neutral, and neutral 
earth) and is maintenance-free. 

For further information contact Bow 
thorpe Australia Pty Ltd, 105 Cawarr; 
Road, Caringbah, NSW 2229. Tele 
phone (02) 525 2133. 
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Force Electronics 



























One 


Machine 



A multi-function 


machine tool 

A heavy-duty professional unit which Turns, Mills, Screw Cuts, 
Grinds, Drills, Slots, Gear Cuts ... and more. All cutters, slot drills, 
etc., are Standard Equipment. Workable diameter 150mm. Max. 
length of work 550mm. Driven by 2-spead heavy duty electric motor. 
A real workhorse at an economical price. Built to Government 
Ordinance Factory Standards. 

(VIC) 

104A Northern Rd, 
West Heidelberg 3081 
Ph: (03) 459 6011 
(NSW) 

PTY LTD 25 Cosgrove Rd, 

Enfield 2136 
Ph: (02) 642 5363 



I Please send me further information on 
Machine Tool without obligation. 

| NAME . 

. ADDRESS . 



i the H11-1 Multifunction 


I 

I 

A 
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LOW COST PROFESSIONAL QUALITY 
MULTILAYER PRINTED CIRCUIT BOARD 
DESIGN PROGRAM VERSION 2.0 

For IBM* AND COMPATIBLES plus the 
SEC** APCIII PERSONAL COMPUTERS 

PROTEL-PCB software is written in Australia and allows you 
to create, correct and plot camera-ready artwork. PROTEL- 
PCB eliminates time consuming tape up methods. 

• Check the list of new features and you will see that the 
program has been further enhanced as a low cost 
professional quality program. The Program now allows the 
design of circuit boards to 32 x 19 inches. The user can view 
and work on the entire PC at once, or with five levels of zoom 
work on particular areas as small as 1.6 x 0.95 inches on the 
full screen of the VDU. Camera ready 1:1 or 2:1 ink plots are 
available as is 1:1 or 2:1 rapid colour plots of all layers. 

PROTEL-PCB Version 2.0 new features 

• Grid Size down to 0.001 inches, select 9 sizes. 

• Maximum PCB dimensions 32 x 19 inches. 

• Five zoom levels from 32 x 19 to 1.6 x 0.95 inches. 

• Extensive Library facilities, predefined components. 

• Rubber banding, move components and maintain tracks. 

• Bill of Quantities, produced as text file. 

• Area fill command tor heavy tracks and ground planes. 

• Track breaking, deletion and stretching capabilities. 

• Seven text sizes can be rotated or mirrored. 

• Four track widths 15, 30, 50 and 100 mils. 

• Four sizes of edge connector. 

• Two DIP pads. 

• Gerber plotter support. 

• Adjustable plot starting point. 



WRITTEN FOR DESIGNERS OF PCBs 


HST TECHNOLOGY PTY LTD 

445 MACQUARIE STREET. HOBART. TASMANIA. 

AUSTRALIA 

POSTAL: G.P.O. Box 536F. 

CABLE: Lightning. Hobart. Telex: AA58260 EFAUS. 

TELEPHONE: National (002) 234263. International +61-02-234263 
FACSIMILE: National (002) 238771. International +61-02-238771 




























New Products... 


Plasma display 
screens 

A new range of plasma display 
screens, suitable for use in lightweight, 
portable monitors for computer key¬ 
boards, has been released by Amtex 
Electronics. 

Amtex has been appointed a distribu¬ 
tor for OKI in Australia and has 
released two equipment ranges, the SS 
series of graphics screens and the DSA 
series of character plasma displays. 

Applications for these units include 
point-of-sale and banking terminals, 
measuring instruments and numerical 
control machines, telecommunications 


Miniature 

polyester capacitors 

Manufactured in Japan by Nissei Co 
Ltd, the AMZ miniature polyester ca¬ 
pacitor is specifically designed for radial 
PCB insertion and is supplied on bando¬ 
lier tape conforming to the 5mm indus¬ 
try standard, lead spacing pitch. 

The stock range includes capacitance 
values from .0047/iF to 0.47/uF in 50V 
DCW with 10% tolerance. Higher volt¬ 
ages and/or close tolerance 5% types 
are also available. 

For further details contact Soanar 
Electronics Pty Ltd, 30 Lexton Road, 
Box Hill, Vic 3128. Telephone (03) 895 
0222. 


equipment and office systems. 

The graphics panels come in six 
models and offer display areas (mea¬ 
sured in number of dots) ranging from 
96(W) x 16(H) to 640(W) x 400(H). 
The alphanumeric panels come in 15 
models, two screen colours of neon 
orange or green, and offer display areas 
from 64 characters to 1920 characters. 
These come with or without controller 
circuits to match individual needs and 
applications. 

Plasma displays use a cold cathode, 
gas discharge tube where the cathode 
and anode are exposed to a rare gas 
sealed inside a glass container. 

For further information contact 
Amtex Electronics, TLE Electrical Pty 
Ltd, 36 Lisbon Street, Fairfield 2165. 
Telephone (02) 727 5444. 


Spectrum analyser 
covers 10kHz-2GHz 

Just released by STC, the Anritsu 
Spectrum Analyser MS610B is a com¬ 
pact, lightweight instrument which 
covers the frequency range from 10kHz 
to 2GHz. It features a coupled function 
which boosts measuring efficiency and a 
digital display function 

The MS610B also provides for up¬ 
grading functions to a general-use spec¬ 
trum analyser. There is a GP-IB inter¬ 
face to facilitate automatic measuring 
and a noise field measurement function 

For further information contact STC 
Pty Ltd, PO Box 42, Thornbury, Vic 
3071. Telephone (03) 480 1255. 



New 80-column 
dot matrix printer 

A new 80 column dot-matrix printer 
has been released by Epson Australia. 
Designated the LX-86, it is a develop¬ 
ment of the company’s highly successful 
LX-80 and is easy to use, fast and IBM 
compatible. 

Standard features now include Roman 
NLQ font, a mode selection control 
panel, expanded ESC/P, word process¬ 
ing capability and an IBM graphics 
character set. 

The LX-86 incorporates a IK byte 
input buffer and achieves print speeds 
of 120cps. Other features include data 
and hex-dump support, the ability to in¬ 
terface with Centronics hardware, and a 
long-life ribbon (1.5 million characters). 

For further information contact Epson 
Australia Pty Ltd, Unit 3, 17 Rodbor- 
ough Road, Frenchs Forest, NSW 2086. 
Telephone (02) 452 5222. 



New range of 
video/audio intercoms 

A new range of Elvox residential 
video and audio intercoms has been 
released through Cunningham Com¬ 
munications Pty Ltd. The range of 
equipment allows for single residences 
to multi-unit apartments to benefit from 
the security of either audio or 
video/audio intercoms. 

The audio intercoms come as a do-it- 
yourself kit for single residences with ei¬ 
ther one or two telephone handsets. 

Single kits are also available for video 
and audio intercoms, and monitors are 
available as recessed wall mounting, 
flush wall mounting and table mounting. 

For further information contact R.H. 
Cunningham, 100 Gladstone Street, 
South Melbourne, 3205. Telephone (03) 
690 9988. 
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Mew Products... 

Hand-held 50MHz 
frequency meter 

The MAX-50 50MHz, hand-held fre¬ 
quency meter is about the size of a 
scientific calculator and operates from a 
9V alkaline battery for field applica¬ 
tions, or a plug-in battery eliminator for 
bench operation. 

Its key features include a 6-digit dis¬ 
play which is formatted with decimal 
points at both kilohertz and megahertz 
positions. The least significant (right¬ 
most) digit always displays hundreds of 
hertz. The display updates at the rate of 
six readings per second. 

The only control is the power on/off 
switch. Signal coupling can be made ei¬ 
ther via a small accessory antenna or di¬ 
rectly via a mini phono jack adjacent to 
the antenna connector. The unit is sup¬ 
plied complete with the antenna, input 
cable and an instruction manual. 

The MAX-50 is intended for utility 
applications such as field service, bench 




service, transmitter maintenance, and 
transceiver repairs. According to the 
manufacturers, the unit has a sensitivity 
of 30mV RMS (100Hz to 30MHz); and 
lOOmV RMS (30MHz to 50MHz). 
Resolution is 100Hz, weight is 227 
grams and the operating temperature is 
5-45°C. 

For further information contact R.F. 
Devices Pty Ltd, PO Box 161 Miller, 
NSW 2168. Telephone (02) 607 8811. 


The range of Australian manufac¬ 
tured PW series wire wound resistors, 
manufactured in Sydney by IRH Com¬ 
ponents, has been expanded with the in¬ 
troduction of the PW50 series which 
feature a 50W rating. 

The PW50 has been designed for use 
in the automotive and electrical indus¬ 
tries (eg, in appliances) and is ideal 
where a robust low-cost resistor is re¬ 
quired. 

Main features of the PW50 include 


LCDs with 
backlighting 

Distributed by Amtex Electronics, th 
DMC series Optrex LCD displays al 
now have backlighting as a standan 
feature. The DMC series are alphanu 
meric displays ranging from 16 charac 
ters x 1 line to 40 characters x 4 lines 
Customers not requiring backlightin 
can simply ignore the connections to th 
electro-luminescent (EL) pad. 

A small inverter is required to pnj 
vide the 100V 400Hz output to drive th 
EL pad. The EL pad itself is a flexible 
flat surface light source using an organi 
film as substrate and encapsulated fo 
protection. The 1.3mm thin pad is fitte 
behind the actual display. The back 
lighting is a uniform bluish-green cc 
lour. 

The input voltage to the inverter 
1.5 to 5VDC with the brightness pre 
portional to the input, and the lifetim 
inversely proportional. 

For further information contat 
Amtex Electronics, 36 Lisbon Stree 
Fairfield, NSW 2165. Telephone (02 
728 2121. 


6.3mm male quick connect terminal 
horizontal or vertical mounting brae 
ets, plated terminals to meet electric 
authority specifications, and a wit 
range of values. A centre-tapping ve 
sion (adjustable between 30% and 70* 
of total resistance) is also availab 
(PW50T). 

For further information contact IR 
Components Pty Ltd, 32 Parramati 
Road, Lidcombe, NSW 2141. Teh 
phone (02) 648 5455. 


High-power flameproof resistors 


Clamp-on radio frequency choke 


New from EMC Datacare, the D910 
Series clip-on radio frequency (RF) 
choke is designed to alleviate radio fre- 
uency interference (RFI) problems in 
omestic radio, TV and audio, as well 
as in professional computers, process 
control and telecommunications sys¬ 
tems. 

An introductory D918 kit of eight 
choke cores and associated hardware is 
available, complete with application 
notes. 

Most RFI problems arise from cables 
acting as antennas. Usually unwanted 
signals are ‘common mode’; that is, they 
can be visualised as travelling along the 


outside of the cable and can be reduced 
without affecting the normal function of 
the circuit. 

The D910 Series common mode 
chokes can be installed on cables of up 
to 10mm diameter without the removal 
of any connectors. For large or rigid 
cables, several pairs of cores are re¬ 
quired; for smaller flexible cables multi- 
turn chokes may be fashioned from the 
same components to provide impedance 
to interference currents. 

For further information contact Nova- 
tech Controls Pty Ltd, 429 Graham 
Street, PO Box 240, Port Melbourne, 
Vic. 3207. Telephone (03) 645 2377. 
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ELECTRONIC 

WORLD 

MORE 8c MORE 

People are discovering us each 
week. Both the home enthusiast 
through to the small manutacturer. 

* * ★ 
COMPONENTS • 
TOOLS • KITS 

In any quantity, buy one, or one 
thousand, we're happy to oblige 

SCHOOLS • CLUBS 
ETC. 

Inquire about our bulk discount 
deals 

Save yourself a trip to the city - come to 

30 LACEY STREET 
CROYDON 

OR PHONE 

(03) 723 3860/ 
723 3094 

Mall orders w«lcom«. 


Choosing the right display for 
your coins, medals or stamps is 
easy when you buy a presentation 
PYX. 

This innovative small display cabinet is 
handcrafted to give your coin, medal or 
stamp an appropriate resting place. 
Despite it being totally enclosed you’ll 
have a global view. The content is 
dustproof, yet you may take it apart 
anytime. 

It comes in a highly polished brass or in 
24 carat pure gold 
plate. There are 
many models 
available for you. 

Send for your 
obligation free 
brochure NOW. 

Prices from 
$39.60 


To: Elja Enterpi 
P.O. Box 667 
Cheltenham 3192 
or Tel: (03) 583 8274 

Main Interest is 
□ Coins □ Medals □ Stamps 
Please forward an obligation free 
brochure to: 

Name. 

Address. 

.Postcode. 



50 ad 15'ifws <yo.. 


“Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues. 



September 1936 


Home movies: (advertisement) Make 
your own moving pictures and show 
them with the Campro movie camera 
and combined projector. Operates from 
battery or power point. No separate 
project is required. No focussing, no 
darkroom. Press the lever and “shoot” 
the scene. You can load and unload in 
broad daylight. Price 8 pounds, 19/6. 
Charge for battery charging: One of the 
biggest troubles which beset the coun¬ 
tryman who buys a radio set is the mat¬ 
ter of charging his batteries. Every bat¬ 
tery set must use an accumulator which 
needs periodic re-charging. This means 
that, particularly if he is in an outlying 
district, he must make some arrange- 


ItAMO. 

TIIIYISION 

and HOBBIES 


September 1961 

CB Radio: (editorial) Since the publica¬ 
tion of our last issue, carrying an article 
on the U.S. Citizen’s Radio Service, we 
have had consistently favourable reac¬ 
tion from individual readers and from 
trade representatives alike. Not a single 
person has voiced opposition to the sug¬ 
gestion that some similar scheme should 
operate in Australia. 

Plenty, however, have criticised local 
“red tape” and made dark suggestions 
as to why Australian citizens have been 
denied as free use of radio channels as 
they would like. Mostly, these centre 


ments to see that his accumulator ca: 
be charged easily and with the minimuf 
of lost time. Unfortunately, the matte 
of expense will come into it as well - 
some depots will charge up to 7/6 for 
6-volt battery. 

Electric Gramophone: There seems t 
be a growing demand for gramophon 
motors and pick-up units which wi 
allow set owners to play their gramt 
phone records through their radio r< 
ceivers. Practically every radio set thes 
days is equipped with pick-up terminal: 
which only need connection to a pick-u 
for ready operation. 

The use of a pick-up demands, first ( 
all, the pick-up itself, and secondly, 
motor to take the record. Some peopl 
have old gramophones which they us 
for this purpose, but not only are thes 
worked with old-fashioned sprin 
motors, but also are awkward, unsigh 
ly, and take up too much space. 

Radio in France: One French paper sa) 
that the way French announcers spea 
French “would shame even an Englisl 
man”. 


around the fact that the Postmaste 
General’s Department also derives rev 
nue from the nation’s telephone systen 
No redundancy worries: A great de 
has been said about “electronic brains 
displacing human labour. The fact 
that the rapid adoption of electron 
computing devices has created the nee 
for a veritable army of specialists to di 
sign, build, sell, use and service then 
Already, young people are building ei 
tire careers around this rapidly exparu 
ing facet of electronic art. 

Conductive paint: From Japan com) 
news of an electrically conductive pai 
said to provide a coating with good col 
ductivity, high mechanical strength art 
excellent flexibility. 

The paint consists of a mixture I 
very small metallic particles and slight 
larger granules of thermoplastic res! 
dispersed in a liquid. 
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ALTROIMICS 

PRODUCTS 

IN 

ADELAIDE 


All the exciting Altronics Prod¬ 
ucts and advertised specials in 
the Altronics advertisements in 
this magazine are available in 
S.A. from FORCE ELECTRONICS, 
your dynamic Altronics S.A. 
dealers. 


Call in this month for a free 
Altronics 1986 Catalogue! 

FORCE ELECTRONICS 

203 WRIGHT ST. 
ADELAIDE PH: 212 2672 

ALSO AT CHRISTIES BEACH 
PHONE 382 3366 
AND REYNELLA 

PHONE 383 2824 



DTMF MICROPHONES 

$105 each _ , _ 

$95 each for 10+ . Orte; Brands 

$90 each for 100+ a ' , /rom $76 

plus sales tax ^ Also 

available with 
DTMF selective 
calling 

For other 
DTMF products 
send for catalogue 

DNA 


cnrnmuriicflTiDns 


P.O. BOX 47. ALSTONVILLE, NSW 2477 
TELEPHONE (066) 28 3454 


LOW PRICE WINCHESTER 
FOR IBM-xr 
and CLONES 




PLATmiSS 


Well known American-made, 
top quality 10 Mb Winchester. 
85 msec average access time. True 
ST 412 Interface, 2 platter, 4 head 
configuration. Shock mounted in a 
5'A" cradle. $550 inc. tax. 


Vestern Digital’s 
hort board dual 
Vinchester controller, 
et up and ready for the 
rive. Includes free interface cables. 
5270 inc. tax. 


■»g- 


To: PLATYPUSS CORPORATION PTY. LTD. 

87 Riversdale Road, Hawthorn Vic. 3122. Ph: 818 5330. 

Please rush me □ 10 Mb drives at $550 each. 

I want □ full height front Bezel □ Vi height front Bezel. 
Please include Q WX2S Controllers at $270 each. 

Name:____ 


Address: 



- P/C: _ Phone:_ 

I include Cheque/Bankcard as payment for Total $_ 

My Bankcard No. is □□□ □□ am mnnnn 

Expiry DateCD/CD Signature: __ 

Offer expires September 30, 1986 or while stocks last. 































Compact Disc Reviews 


RACHMANINOV 


Piano Concertos No. 2, Op. 18 in C 
minor. 

Piano Concerto No. 4 Op. 40 in G 
minor. 

Vladimir Ashkenazy, piano. 
Concertgebouw Orchestra conducted by 
Bernard Haitink. 

Decca CD 414 475-2 DDD. 


PERFORMANCE 

1^) 10 

SOUND QUALITY 

1 2 3 4 5 6 7 8 9 10 



Rachmaninov was very sensitive 
about the opening of his second concer¬ 
to, believing after hearing criticism, that 
the first theme was just an introduction 
and not a theme at all. With the work 
being an instant success and now re¬ 
garded as standard repertory it would 
appear that Rachmaninov was perhaps a 
little over sensitive. 

However, this could possibly be attri¬ 
buted to the catastrophic performance 
of his first symphony in 1897, after 
which he was unable to compose any¬ 
thing of importance for the next three 
years. 

In contrast the fourth concerto took a 
good deal longer to become established. 
It was composed in New York in 1926. 

This recording, like the previous ones 
reviewed in this issue, is another gem, 
being expertly performed, with accepted 
tempos and recorded ‘right’ for this type 
of work. 

There is a fair amount of acoustic am¬ 
bience but this does not detract from 
the full overall sound. (R.L.C.) 


MOZART 


Symphony No. 36 in C major, K425, 
“Linz”. 

Symphony No. 38 in D major, K504, 
“Prague”. 

The Wiener Philharmoniker conducted 
by Leonard Bernstein. 

Deutsche Grammophon CD 415 962-2 
DGG. 

Playing time: 60 min 7 sec. 


PERFORMANCE 

1 2 3 4 5 6 7 8 9 10 


SOUND QUALITY 

123456789 10 



The creative process of a great artist 
is beyond our natural understanding and 
defies precise scientific explanation. 
With all attempts to account for it, it is 
still an inexplicable mystery. Perhaps 



this is the experience of anyone trying 
to reveal the essential being of a worl 
of art. 

As an example, the Linz Symphon; 
which Mozart dashed off in great haste 
bares no sign of this in the end result. I 
was written during a tour and on arriv 
ing at Linz, Mozart wrote to his father 
“On Tuesday 4th November I am givinj 


SCHUBERT 


Octet in F, Op. posth. D. 803. 

Academy Chamber Ensemble, Iona 
Brown & Roy Gillard, violins. 

Philips CD 416 497-2 ADD. 

Playing time: 57 min 22 sec. 


PERFORMANCE 

1 2 3 4 5 6 7 8 9 10 



SOUND QUALITY 


This major work composed in 1824, is 
scored for three wind and five string in¬ 


struments and like the ‘Trout’ was i 
commissioned work. It uses man; 
modulations — somewhat disliked b; 
some critics of the period but it show: 
Schubert’s style and the aesthetic norn 
of the time. 

Amazingly, it was completed in litth 
over a month. A reviewer of the secont 
performance states: “It consists of sb 
fairly long movements; a very substan 
tial composition . . . well thought out a: 
regards the structure. The harmonii 
form is regular throughout but at th< 
same time full of genuine originality 
the instrumental combination ... is ex 
cellent and highly effective in the varia 
tions — and the consistency of the the 
matic composition — such a rarity thes< 
days — deserves much praise.” 

For those who are unfamiliar witl 
this work as a whole, they will probabl; 
recognise the popular 3rd and 5ti 
movements. 

This disc is chamber music at its best 
The Academy show their usual sensi 
tivity and skill in this recording which i 
just excellent. The fact that it is an ana 
log recording made nine years ago i 
immaterial and to me it is state of thi 
art both musically and technically. 

The pity is that Philips don’t givi 
credit to the recording team. (R.L.C.) 
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i concert in the theatre here — and, as 
have not a single symphony with me, I 
im writing a new one at breakneck 
peed, which has to be finished by 
hen.” 

It certainly was, and it has been esti- 
lated that even a good copyist would 
ave had difficulty just to copy the 
core in such a short time. 

The delightful Prague Symphony 
arms a link with the triptych of his last 
ymphonies and has contrasts of fiery 
:mperament with a slightly sad section 
r hich only enhances the deep feeling 
lis work conveys. 

This late, all digital disc is a big im- 
rovement (soundwise) over the last 
lozart symphonies I reviewed in June, 
nd by comparison is a joy to listen to. 
alance, which I have criticised before 
ith DGG recordings is improved, but 
lere is a slight edginess to the strings 
id they are almost mono — predomi- 
antly left channel. 

However, taking the music, the excel- 
:nt tempos and the fine playing all into 
:count makes this a worthwhile disc. 
i.L.C.) 


BEETHOVEN 


Piano Sonata No. 15 in D major, Op. 28 
“Pastoral”. 

Piano Sonata No. 17 in D minor, Op. 31 
No. 2 “The Tempest”. 

Emil Gilels, piano. 

Deutsche Grammophon CD 419 161-2 
DDD. 

Playing time: 54 min 7 sec. 


PERFORMANCE 

^^^^^^^^^^789 10 

SOUND QUALITY 

^^^^* 5 6 7 8 9 10 


The piano sonatos that Beethoven 
wrote in the early 1800s have a fantasy 
like character which is very different 
from his previous sonatas. The move¬ 
ments within such pieces as Op. 26 and 
27 Nos. 1 and 2 are characterised by 
their untraditional ordering and con¬ 
trasting emotions, whereas the Op. 28 
(in comparison) seems far more ‘nor¬ 
mal’, conveying a more pleasantly re¬ 
laxed feeling. The rather calming title 
‘Pastoral’ was attached to it by the 



Hamburg publisher Cranz. 

According to Carl Czerny (one of 
Beethoven’s pupils) when he was writ¬ 
ing his three Op. 31 sonatas, he was not 
satisfied with his works up to that date 
(c.1802). 

It is on solo piano works such as 
these where the CD format really ex¬ 
cells. There appears to be nothing be¬ 
tween the notes (not even a cough). 

Gilels shows a great ‘feeling’ in his 
playing of these lesser known Beetho¬ 
ven Sonatas and coupled with a good 
well balanced recording it makes this an 
excellent disc. (R.L.C.) © 



Capricorn Computing Services Pty 
Ltd, a well established broker of 
computer equipment, offer for the 
first time in Australia; 

A TEST EQUIPMENT 
MATCHING SERVICE. 

Selling — the perfect way to dispose 
of your surplus equipment and get 
that extra cash when its time to 
upgrade. 

Buying — the price you pay is 
substantially lower than the new 
equipment price. A real alternative 
to the high cost of Test Equipment 
purchase and upgrade. 

You tell us whether you are a buyer 
or seller (or both), what equipment 
you want to sell or purchase and if 
you have a specific model or your 
general requirements. We then 
match you up on our Database 
records with the equipment that you 
either want to buy or sell. 


T or further information, contact: 

CAPRICORN COMPUTING SERVICES 

PTY. LIMITED 

1st Floor, 1 Avon Road 

North Ryde, 2113 

Ph: (02) 888-3544 


We do all the matching — Buyer to Seller Seller to 
Buyer. You win the rewards in dollars Saved!!! 

★ CRO’S ★ SIGNAL GENERATORS ★ LOGIC 
ANALYSERS ★ DATASCOPES ★ RADIO 
EQUIPMENT ★ DEVELOPMENT EQUIPMENT 

★ POWER SUPPLIES 
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%l I nformation centre 


Problem with 
Radio Direction Finder 

I have been reading your magazine 
for some 12 years and have been im¬ 
pressed with the general content and 
layout throughout those years. 

Recently, a Radio Direction Finder 
was described (EA, February 1986) and 
a kit duly purchased from the local Dick 
Smith store. After setting up the RDF, 
the LEDs spun around in a clockwise 
direction and, after some time, the rate 
at which the LEDs moved slowed down 
to a complete halt, after which the 
LEDs started turning anti-clockwise. 

Is this problem due to: (1) the master 
clock (1MHz) not running at the correct 
frequency; (2) the 4046 PLL IC losing 
lock after the setting up procedure; or 
(3) the surrounding components drifting 
in value? 

Your help in this matter would be 
greatly appreciated. Keep up the good 
work. (D.M., Moonah, Tasmania.) 

• You’ll no doubt be pleased to learn 
that your DFM is functioning quite nor¬ 
mally. The LED display should only 
lock when a signal carrier is present or 
when test point TPA is shorted to test 
point TPB during the setting up proce¬ 
dure. 

At other times, the PLL will be out of 
lock and the LEDs will rotate due to 
variations in the 1MHz clock frequency. 

Thank you for your comments regard¬ 
ing the magazine. 

How to use 
the RLC Bridge 

I’d appreciate it if you could give me 
some advice on how to use the March 
1978 RLC Bridge. I’ve purchased the 
kit, but can’t figure out how to use it as 
there isn’t enough information in the ar¬ 
ticle. (A.R., West Brunswick, Vic.) 

• Use of the RLC Bridge involves a 
repetitive (or iterative) nulling proce¬ 
dure. Begin by setting the range and the 
C/R&L switch as appropriate, then set 
the gain to about mid range and the loss 
control to minimum (ie, fully anti¬ 
clockwise). 

Now adjust the cursor until the meter 
nulls (ie, adjust for a minimum read¬ 


ing). Once the null has been found, ad¬ 
vance the gain control and again adjust 
the cursor until the meter nulls. Con¬ 
tinue this process until the gain control 
is fully advanced. 

Note that if a null cannot be found, 
the range switch should be switched to 
the next range. 

When measuring electrolytic and low 
value ceramic capacitors, which have a 
higher power factor than plastic dielec¬ 
tric capacitors, the loss control should 
also be progressively advanced to obtain 
the best possible null. 

Electronic ignition 
and sports coils 

In answer to G.A., Chermside, Qld 
in the July 1986 issue, I would like to 
make the following points: 

1. The voltages quoted for the Accel 
coil are open circuit voltages. This is a 
typical advertising gimmick where big¬ 
ger means better. How can anybody 
imagine 85kV floating around a distrib¬ 
utor cap? 

2. The only valid voltages are plug 
voltages which mainly depend on (a) 
plug gap and (b) compression ratio. 

3. With a dwell-extended transistor 
ignition system, there is enough energy 
left at sensible RPM levels with a stand¬ 
ard coil. 

4. With a good CDI system, a stand¬ 
ard coil is all that’s required, apart from 
a properly insulated ignition harness 
(eg, slip PVC tubing over all HT leads). 

In closing, I would like to say that my 
latest CDI using crankshaft triggering 
will run way past 12,000 RPM on a V8, 
as simulated on a test rig. I hope that 
this will shed some light on these prob¬ 
lems. (J.V., Prospect, NSW). 

• Thanks for your letter J.V. We agree 
that a standard ignition coil is quite ade¬ 
quate for the transistor ignition systems 
with dwell extension. 

No shocks from 
electric fence 

I am having problems with the elec¬ 
tric fence described in December 1985. 

Having assembled three of these kits 
purchased from Jaycar, I am unable to 


keep the fence in continuous operatior 
because the inverter transistors (Q1 anc 
Q2) continue to short out once SCR1 i: 
replaced in the circuit. 

Please advise if any modification: 
were made to the abovementioned kits 
Jaycar has advised me to seek your ad 
vice. (D.D., Evans Head, NSW). 

• It sounds as though the regulator cir 
'cuit associated with IC2 is not working 
correctly, thereby causing the transistor] 
to over dissipate. To troubleshoot th< 
circuit, remove the SCR and measurj 
the inverter output voltage. You shoulc 
get a reading of 270V. 

Next, check that the voltage on pin I 
of IC2 is about 5.1V. If you don’t ge 
the correct voltage, check the compo 
nent values around IC2, with particulai 
emphasis on the 220kfl resistor on pir 
2, and 5.1V zener on pin 3, and tht 
lOOMft resistor between pin 2 and th< 
inverter output. 

You should also check the underside 
of the board for short circuit or opei 
circuit tracks. It’s also quite possible 
that the coil has been incorrectly woune 
or terminated (eg, the start and finis! 
ends of the primary windings may have 
been transposed). 

Notes and errata for this project were 
published in February and May 198< 
and should have been included with the 
kit instructions. 

Problem with 
video fader 

I would appreciate your assistance ii 
regard to the Video Fader (EA, Janu 
ary 1986) which was built from a Jayca 
kit. 

At first switch-on, the LED was dir 
and the 7805 became hot with only 2' 
at its output. Removal of IC1, the 740C 
cured the overload so it was duly re 
placed and the output and the LED re 
turned to normal operation. The result 
ant action is as follows: 

1. Rotation of VR1 causes a smoot 
fade to black. 

2. With VR1 adjusted fully anti-clock 
wise (no fade), the picture is dark wit 
no colour. 

3. As VR2 is adjusted clockwise (af 
proximately three-quarters of its travel 
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colour suddenly appears but is oversatu¬ 
rated and causes a “grainy” picture with 
some horizontal image tearing. Advanc¬ 
ing VR1 further simply worsens the 
tearing and the monochrome content is 
still too dark. 

4. With VR2 set to the “sudden co- 
our appearance” point, the slightest 
novement of VR1 towards fade causes 
)oth the tearing and colour to disap- 
)ear. 

I hope you can help with some diag- 
lostic tips as I have been building EA 
cits for about 20 years and this is the 
irst one that has me stumped. (D.G., 
Canberra, NSW). 

► The fact that the picture is not bright 
snough, even with VR1 set to the no- 
ade position, indicates that the problem 
s related to the biasing of the fader net- 
vork. Try reducing the value of the 
1.2k(l resistor in series with VR1 (eg, 
o 6.8k(l). This should brighten the pic- 
ure. 

It should not be necessary to use VR2 
o make adjustments to the colour satu- 
ation. Its function is simply to set the 
•lack level of the faded signal. The 
;rainy picture and oversaturated colour 
re classic symptoms of excessive signal 
svel, indicating that VR2 has been ad¬ 


vanced too far. 

This should not be necessary if the 
fader control VR1 is made to operate 
correctly. 

Utopiatronics and 
3‘/2-digit displays 

In reference to your article “Utopia¬ 
tronics” in the July 1986 edition of Elec¬ 
tronics Australia, I would like to record 
my willingness to build more projects if 
it were possible to buy the funnies such 
as the PCB, case, Scotchcal labels and 
other items developed or imported spe¬ 
cially for the project in question. I am 
sure that there are many who wish to 
build a project but not immediately, 
and therefore do not wish to outlay the 
full cost all at one hit. 

By buying the “funnies” only, these 
can be put aside until required without 
the risk that the special parts may no 
longer be available when the oppor¬ 
tunity presents itself to commence con¬ 
struction. 

Somewhere along the line my educa¬ 
tion has suffered a loss. What in the 
name of blazes is a 316-digit display? 
Has one of the digits been cut in half? I 


have asked the salesmen in various elec¬ 
tronic component shops what the term 
means and their reply is “I don’t 
know”. 

In the past you described some proj¬ 
ects using a DPM200 display unit. The 
cost of this seems to have increased tre¬ 
mendously. Is there some other display 
unit that will do the job at a more rea¬ 
sonable price? 

As a reader since about 1934, I wish 
your magazine every success. (J.S., Ma- 
cleod, Vic). 

• A 31/2-digit display is simply a display 
in which the leftmost (or most signifi¬ 
cant) digit is either a “1” or a sup¬ 
pressed (ie, blank) zero. Thus, ignoring 
decimal points, the maximum reading 
that can be displayed on a 316-digit dis¬ 
play is 1999. 

This means that, when the display is 
manufactured, only the B and C seg¬ 
ments are incorporated for the most sig¬ 
nificant digit. The remaining segments, 
which are necessary to display numbers 
greater than “1”, are simply not includ¬ 
ed. 

There’s not much alternative to the 
DPM200, although in most cases it 
should be possible to use the DPM400 
which is about $10 cheaper. ^ 


Figaro, Figaro — wherefore art thou? 

I recently inquired about the availability of the Figaro 
XJS812 gas sensor as used in the breath tester kit. You kindly 
nformed me that the sensors are no longer imported. 

I am rather keen to obtain one and wonder if you could fur- 
her help me by forwarding information on the company which 
lanufactures them. I might try to get one flow in if that’s pos- 
ible. (I.L., Marryatville, SA). 

» We’ve managed to track down an Australian supplier for 
’GS812 gas sensor: Phoenix Industrial Pty Ltd, 68 Alexander 
t., Crows Nest, NSW 2065. Telephone 438 3966. Stocks were 
ather limited though. 

totes and Errata 

0V/5A LABORATORY POWER SUPPLY MK.2 (May 1985, 
ile 2/PS/63): the 100/iF electrolytic capacitor across the posi- 
ve output is shown on the wiring diagram with reverse polari- 
i- In addition, the emitter and base leads are transposed on 
ie BD139 package outline drawing on the circuit diagram. 
lOMPRESSOR FOR COMPACT DISCS (May 1986, File 
/MS/32): the printed circuit board artwork has an error. The 
egative lead of the 470 /j.F filter capacitor for the positive sup- 
ly has been incorrectly connected to the “IN” terminal of the 
912 regulator. It should go to the “GND” terminal, as shown 
l the circuit diagram. 

To correct this error, cut the track adjacent to the “IN” ter- 
linal and connect the negative terminal of the capacitor to 
iND using a small wire link. 

Note also that the parts list calls for four KtyiF non-polarised 
lectrolytic capacitors. These should be in fact 2.2/xF non- 
olarised electrolytics as shown in the circuit and parts layout 
iagrams. 


You can 
use them, 

& use them, 
& use them. 

Now you have the widest 
choice of sizes in rechargeable 
high performance batteries. 
Lithium batteries “V2AA” to 
“DD” and NiCAD “Sub C” 
to “F.” 

These sealed cells provide 
years of reliable and effective 
service in a range of demanding 
industrial, consumer and military applications. 

Stable discharge, re-sealable safety vent, low-internal 
resistance, single cell and battery pack configurations are 
just some of Tadiran’s NiCAD features. 

And for the new generation of microelectronics, Lithium 
batteries give high cell voltage (3.6V), high energy density, 
long shelf life, and wide operating temperatures. 

Recharge your batteries by calling: 

SYDNEY 4392200 MELBOURNE 5423260 

11 Waltham Street, Artarmon, N.S.W. 2064. 

TECNICO ELECTRONICS 

For electronic components & instrumentation. 
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ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $40. Other sizes up to a maximum of 10 centimetres ar 
rated at $20 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEARES 
WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to issue date. PAYMENT: Pleas 
enclose payment with your advertisement. Address your letter to THE ADVERTISING MANAGER, ELECTRONICS AUSTRALIA, PO BOX 22/ 
WATERLOO, NSW 2017. 


FOR SALE 


MODEM CHIP: AM 7910 $27.50, P&P, 
$1.00. Acetronics, Box 76, Yagoona 
2199, N.S.W. 

EX-ABC AUDIO TAPES: W wide on 
IOV 2 " Standard metal spool $6.85. Ro¬ 
bust metal spool $7.85. 7" spool $2.25. 
5" spool $1.25. Post extra. Also in stock 
V 2 ", 1" and 2" tapes. Waltham Dan, 96 
Oxford St., Darlinghurst, Sydney. Phone 
(02) 331-3360. 

NEW RADIO VALVES: For entertain¬ 
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360. 

WORLD MODEM CHIPS: $27, P.P. $1. 
Acetronics, P.O. Box 76, Yagoona 
2199. 

DSE WIZZARD: Softkey Pad, 7ACCS. 
Ph. (074) 69-2138. 

ELECTRONIC COMPONENTS: Resis¬ 
tors, capacitors, etc. Send SSAE for 
price list to: Steven Fox Enterprises, 
P.O. Box 4, South Bexley, N.S.W. 
2207. 

MY $39 8K TO 256K CENTRONICS 
PARALLEL PRINTER BUFFER KIT 
now has an optional plug in 75-19200 
baud serial converter board @$18, and 
a printer sharer board @$12. For more 
info send SAE to Don McKenzie, 29 El¬ 
lesmere Cres., Tullamarine 3043. 


Radio IP'ty. Lino 

Established 1933 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 


PRINTED CIRCUIT BOARDS 

Minimum postage & packaging on all EA & ETI 
Project PCBs 

Catalogue 1976-85 (inc components) $1.60. 
PCBs made to order — 48 hr prototype service. 
Bankcard/Mastercard. 

Acetronics PCBs 
112 Robertson Rd, Bass Hill 2197 
(02) 645 1241 


MAGAZINES: R&H, R.T.V.&H., EA, 
from August ’47 until now. K. Arm¬ 
strong, P.O. Box 74, Somerset, Tas. 
7322. 

SOFTWARE: Over 900 vols. public do¬ 
main software for IBM and CPM sys¬ 
tems. Free catalogues Earom Electron¬ 
ics, 12 Florence Street, Burwood 3125. 
(03) 288-3835. 

IBM COMPATIBLE TURBO: Mother 
boards 4.7 @ 8 MHz can replace genu¬ 
ine IBM boards $280. RUN CPM IN 
YOUR IBM PC OR COMPAT. NEC V20 
processor chip — 8088 plug in replace¬ 
ment and CPM boot disk $60, 8 MHz 
$70. 256K RAM 41256 150ns $5. P.P. 
$2. EAROM ELECTRONICS, 12 FLOR¬ 
ENCE STREET, BURWOOD 3125. (03) 
288-3835. 


HI FI SPEAKER KITS: Raw drivers, 
X-overs, plans, replacement speakers, 
custom wound coils, hard to get bi-polar 
capacitors and many other accessories 
from the world’s finest manufacturers, 
Dynaudio, Scanspeak, Focal, Foster, 
KEF Constructor Series Drivers and 
Kits, Peerless Drivers and Kits, Scan¬ 
speak, VI FA Drivers and AEM 
6102/6103 kits. We ship anywhere 
within Aust. and export to NZ and Pa¬ 
cific. Send $2 for latest catalogue. 
Audiocraft, PO Box 725, Toowong, Bris¬ 
bane, Australia 4066. 


GENERATE ELECTRICITY 
FROM THE SUN 

ARCO PV PANELS 


Provide power for pumping, lighting and 
refrigeration. Now only $7/WATT. 


ELANTE PTY LTD 

382 CANTERBURY RD. 
SURREY HILLS, 3127 
Ph: (03) 836-9966 


NEW & USED TEST EQUIPMENT, SCIENTIFIC GEAR 
_ ELECTRONIC COMPONENTS. _ 

Please send S.A.S.E. for our first list. There are 
items for many applications. 

Specials this month: 2 /aF/200v axial $2.50/50, 
VF/200v axial $2.00/50, 8 ohm 15W W/W pots 
$12/10,6C4 triode $7/25. Advance audio sig/gen $47. 
WE BUY PARTS & VALVES FOR CASHS 


WANTED 


MICROWAVE RF EQUIPMENT: To ir 

tegrate into existing 1.5 GHz analogu 
system. Possible some Governmen 
Telecom, Rail or Electricity Departmei 
have used equipment now surplus. Ir 
terested in any condition. Please cor 
tact Qld. Communications (Brian Bat 
mann), (07) 52-8827. 


Y our Computer has 
just taken the hassle 
out of buying a 
computer — 



buying a 


★ All Top Brands Reviewed 

★ IBM's AT & JX, AT clones 

★ Commodore Amiga 

★ Latest Microbees 

★ Portables 

★ Games Machines 


Available at your Newsagent 
nowl 


Or simply send $4.50 plus $1.50 post 
and packing to The Federal Publishing 
Co, PO Box 227, Waterloo 2017 NSW. 
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BARGAINS GALORE! 


NOTE OUR NEW ADDRESS: PROUD TO BE ^£4— 

1 OB/3 KENNETH ROAD, mnum *** 
MANLY VALE, NSW 2093 TEL: 949 4871 


4310 

4510 

4350 


ETONE SPEAKER SPECIALS M 

GENUINE FACTORY PRICES 

Rugged top quality Aust made brand new bargains — all with factory warranty % 
Size Cone Type V/Coil Reson Hz Freq Hz Watts Rms Price Ea or 

38cm Straight surround 8 or 15 Ohms 45 40-6000 60 $92.00 or 

38cm Straight surround 8 or 15 Ohms 45 40-6000 100 $132.00 or 

38cm Hi-Fi 8 or 15 Ohms 30 30-4000 120 $118.00 or 

Pack and Post for 1 speaker NSW S7.S0 Vic $8.50 SA 0 T $10. NT WA $12.50 
Pack 8 Post lor 2 speakers NSW $9.50 Vic $11. SA Q T $20. NT WA $22.50 


,*%' 50 WATT rms S>% 

SPEAKERS 

*§[■ ETONE FACTORY SCOOP 

EVEN LOWER THAN FACTORY PRICE 
▼ A PAIR FOR $49.95 OR $28.95 EACH w 

RUGGED TOP QUALITY HI-FI WOOFER. 30cm 8 ohms • 90 DAYS FACTORY 
WARRANTY • FOAM POLY SURROUND • STURDY SUSPENSION FOR RICH 
REPRODUCTION • 3.5cm VOICE COIL • FERRITE MAGNET • FREQ 
RESPONSE ... 35-4500HZ RESONANCE 35Hz 

P-P NSW FOR ONE $4.50. INTERSTATE $6.90. P-P NSW FOR TWO $6.50 INTERSTATE $8.50. 

JUMBO 

CABINETS WAS $24 95 

ONLY $15.95 

3 P NSW $4.50. V.SA.Q.T. $6.50 WA. NT. 

Heavy duty ABS plastic e Detachable U-shape top and bottom, front and 
jack panels e Front panel has cut-outs, and will easily accept a blank. 

Dimensions 350mm (W) x 130mm (H) x 350mm (D). Excellent condition. 

SATES CYCLON RECHARGEABLE NEW 

SEALED BATTERIES. 2 VOLT 

3-CELL $3.95 C-CELL 

■ $6.25 

SELLS ARE EX-NEW EQUIPMENT. 

IND ARE GUARANTEED PERFECT P-P $1 35 
i/ill accept fast charge Interstate $3.25. 

AEI BRIDGE RECTIFIER 

m . 

150 piv. 10 amp. 

10 for $14.50 

P.P. NSW $2.50 INTERSTATE 
$3.50 OR $1.95ea. P.P. $1.35 

« * POWER TRANSFORMER SALE 4 

No. 7.0-15V1.5A 6.3V. $3.50 

Ejr-fl » No 8.0-34V1.5A6.3V1A. $4.95 - 

No 9. 7V-0-7V 10 amp. $25.00 

Vo. 1.12-0-12V.5A . $2.50 No. 10. 0-14V. 5 amp . $25.00 , 

to. 2.0-18V 1 8A $4.95 No. 11. Ferguson Lo Profile. 

to. 3.0-24V 1A . $4.95 23V-10-CT-10-23V. 40VA $9.95 

Pack & Post. NSW $2.50. Interstate 

to. 5. 34-0-34V 1.5A . $4.95 $3.50. P-P. Nos 9, 10. NSW $5. 

Vo, 6.0-12V. 250MA $2.50 interstate $8.50. 

MINIATURE LICON m 
SWITCH |0 for ■ 

Push-on — Push-off CO QC 

10 x 10 x 20mm High 

26 WAY IDC 
COMPUTER CABLE 

5 MTRS FOR $9 P-P $i .65 

F DIGIT COUNTER 

Electro-mechanical 24VDC 

26 WAY BLUE MACS 

IDC CONECTOR 1A, 150V P.C.B. MOUNTING 

10 FOR $9.50 p-p $i.5o - 

Mounting hole 

50 X 25mm. 

S5 „ VM 

PVi95 P-P NSW $1.35 

SPEAKERS 6" x 4" f 

8 ohms 3 watts * 

Co QR nair p-p nsw $ 1.75 * 

pair i nter#tat , M00 g 


PLESSEY CAPACITOR 

IDEAL - 55X30 

FOR — mm 

CAPACITOR DISCHARGE IGNITION 

1.5pF 440Vac 50Hz. 1200Vdc 
P-P $1.35 $3-95 EACH 


ROTATING 

FLASHING 

RED 

DISTRESS 

DEACON 

12 VOLT 2A 


$ 12 - 


10 WAY DIP SWITCH 


iiimn 

P-P $1.50 


CANNON PLUG 

3 PIN MALE 


$3.50 


EACH P-P $1.50 


A and R POWER 
TRANSFORMER 


Size 95X80X85mm 


$9 


95 


JUMBO SIZE $ 4.45 
FIBREGLASS each 

PRINTED CIRCUIT BOARD 
A1 QUALITY 365 x 330mm 

NSW $2 P-P INTERSTATE $3.50 


DIODES 650piv 3 AMP 


50 FOR $9.50 


BOSCH RELAY 

12 VOLT 30 AMP 
for HORN or m 
HEADLAMPS ■ 

$4.25 p-p $i.35 ^ 


CONTROL UNIT S338 FOR COMMANDER 
N308 TELEPHONE SYSTEM $285.00 ^ sw 

N.B. THE CONTROL UNIT IS THE COMPUTER SYSTEM FOR THE N308 
TELEPHONE. THE HANDSET AND THE POWER SUPPLY IS NOT 
INCLUDED. THE UNIT OPERATES OFF 18DVC POS. AND NEG RAIL 
THE UNITS ARE IN NEAR NEW CONDITION. INTERSTATE $10 50 


TUNING 

CAPACITOR 


r- 


$6.75 » 


INTERSTATE $2.75 


3 gang, 60PF. 200PF AND 41„. . 
IDEAL for A.T.U., etc. Top quality. Ball 
ings. 55X45X40mm. 


TRIAC 

TYPE 225D SENSITIVE GATE 

400V. 10AMP 

IOforSI 7.50 

OR $1.95 EA P-P $1 50 


CMA 


HIGH GRADE - 
POTTER AND 
BRUMFIELD 
RELAY $3.50 


a 

Hi 


MINI BRIDGE 

RECTIFIER W02 

200 piv 1.5 AMP 


10 F 


GE M 

$3.95 


Pkt. Self-tappers 
Mixed Exc. Value 
$3.50 p-p $i.5o 
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OPEN FOR BUSINESS MONDAY TO FRIDAY - 8.30am to 5pm - SAT MORN. 8.30am-12.30pm 














































Proton’s D940 

Continued from page 34 

For the continuous power testing, we 
measured 61 watts into a single channel 
and 56 watts with both channels into 
8-ohm loads. Into 4-ohm loads, this rose 
to 120 watts for a single channel and 80 
watts for both, indicating that this am¬ 
plifier does not run into early current 
limiting. 

With the anti-clip circuit in operation 
though, the power output dropped 
slightly, giving 40 watts per channel into 
8-ohm loads and 60 watts per channel 
into 4-ohm loads. We were not inclined 
to make much of this latter result 
though, because by its very nature, the 
anti-clip circuit is intended to work 
more on transient rather than steady- 
state signals. The above performance 
figures confirmed the rated distortion of 
the D940 at less than .02%. 

With toneburst signals, according to 
the IHF dynamic power test, the Proton 
delivered the goods. We measured 225 
watts into an 8-ohm load for a single 
channel or 189 watts for both channels. 
For a 4-ohm load, the single channel 
figure was 378 watts and for both chan¬ 
nels, 312 watts. And then for 2-ohm 


loads, the figures were 506 watts and 
451 watts respectively. 

All of which adds up to an enormous 
power output for such an innocuous- 
looking receiver. Not only that, but 
Proton go so far as to criticise the IHF 
(Institute of High Fidelity) dynamic 
power spec and reckon that the D940 
will deliver its transient power for bursts 
up to as long as 300 milliseconds — 15 
times longer than the IHF requirement. 

Other amplifier measurements sub¬ 
stantially confirmed the D940’s speci¬ 
fication. Bass boost and cut at 100Hz 
was +8, -8.5dB,and treble boost and 
cut at 10kHz was the same. Channel 
separation was -80dB at 100Hz, -72dB 
at 1kHz and -58dB at 10kHz (worst 
channel figures quoted). Phono signal- 
to-noise ratio was 83dB unweighted 
with respect to lOmV at 1kHz and 40 
watts output, for moving magnet car¬ 
tridges. This is a good figure. Overlead 
capacity for the phono input was 180mV 
at 1kHz which again is a good figure. 
The equivalent S/N ratio for moving coil 
cartridges was around 72dB unweighted, 
depending on the load conditions select¬ 
ed. These are also good figures. 

For the high level inputs, the S/N 
ratio proved to be around 87dB which is 
good although hardly earth-shattering in 


these days of compact disc players. 

For the FM tuner, the Proton als< 
proved to be a good performer althougl 
its measurements again are not excep 
tional. For example, ultimate S/N rati 
in mono mode was 80dB and 68dl 
(both figures unweighted) in stereo 
Total harmonic distortion was 0.18% i 
mono and 0.37% in stereo, at lkH? 
Separation between channels wa 
-36dB at 50Hz, -39dB at 1kHz an 
-37dB at 10kHz which is fairly close t 
the claimed specification. 

AM tuner performance is strictl 
mono, with bandwidth and distortion t 
match; ie, narrow, 2.7kHz and wit 
about 56dB S/N ratio at best — steal 
radio. 

The really outstanding feature of th 
Proton D940 is its phenomenal transiei 
power output. DPD transforms it froi 
a fairly ordinary machine with a goo 
range of control features into a turb< 
powered performer that really delive 
tremendous power. For that alone, it 
a winner. The recommended retail pric 
is $879. 

For further information, contact yot 
hifi dealer or the Australian distributo 
W. C. Wedderspoon Pty Ltd, 3-5 Foi 
St, Greenacre, NSW 2190. Phone (0! 
642 3993. ( 


SEPTEMBER CROSSWORD 


ACROSS 

1. Conductive network. (7,7) 

9. Component of radio 
system. (7) 


10. Said of an electrolytic cell. 
(7) 

11. The Faraday__ 

provides electrostatic 
screening. (4) 



12. British scientist famous 
for studies of stellar 
dynamics. (5) 

13. Fluffy dirt. (4) 

16. Group of solar cells, etc. 

(5) 

17. Said of laser light. (8) 

19. Tape machine. (1,1,1) 

20. Longer play of certain 
recordings. (8) 

22. Memory. (5) 

26. Nature of film in electronic 
applications. (4) 

27. What counterfeit speakers 
do? (5) 

28. Cable format. (4) 

31. Type of keypad, etc. (7) 

32. Return the spot across a 
CRO. (7) 

33. Tower in communications 
system. (10,4) 

DOWN 

1. Originator of the quantum 
theory. (6) 

2. Whole number. (7) 

3. Aspect of sound quality. (4) 

4. Dampen. (6) 

5. One devising something 
new. (8) 

6. Send a radio message. (4) 

7. What one has to do to get 


SOLUTION FOR 
AUGUST 



the picture? (7) 

8. Type of tape base. (7) 

14. What a security beeper 
does. (5) 

15. Discoverer of 
electromagnetic waves. (5) 

17. Charge-coupled device. 
( 1 , 1 , 1 ) 

18. Interfering, as waves do. (7) 

19. Control on TV set, 

_hold. (8) 

21. Tuning device. (7) 

23. Information not yet 
processed by computer. (3,4) 

24. Said of some coded data. (6) 

25. Cause a 180° phase shift. (6) 

29. Magnetic substance. (4) 

30. It can exhibit red shift. (4) 
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Next month in 



Infrared Remote Control 
Preamplifier* 

This new Infrared Remote Control Stereo Preamplifier lets you control volume, 
bass, treble and balance from the comfort of your lounge chair. You can also 
switch the unit on or off, select between signal sources, or select the loudness 
and muting functions. The first article is in September Electronics Australia. 

Coming soon: 1GHz Digital 
Frequency Meter 

Don’t even think of building a new digital frequency meter until you’ve seen 
ours. We thought our old design published in December 1981 was pretty good 
with frequency and period measurements up to 500MHz. Our new design 
knocks the old one dead. 

Here are its main features: frequency and period measurement up to 1GHz; 
much improved front end sensitivity and stability; high brightness LED displays; 
all pushbutton control; decimal point switching; LED mode indication; improved 
crystal timebase stability; and provision for external timebase. 

In addition it's very easy to build and it won’t break the bank. Wait for it — 
you’ll be glad you did. 


* Note: although this article has been prepared tor publication, circumstances may change the final content. 



vidbittiuaiu u Mmenuan express u visa u DanKcara u MCK w „ 

Card Expiry Date . 

i i i m i i i 11 i i i i n 

Credit Card No. (Unsigned Orders cannot be accepted) 
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“With my HP CAD 
sail a boat (hat 


Ask Ben Lexcen what his most 
valuable design tool is and he'll tell you it's his 
Hewlett-Packard Computer Aided Design system. 
Here he talks about his experience with the HP system 
and offers some salient advice to the new generation of 
designers who will follow in his wake. 

Have you always felt at ease working with 
computers? 

"No way! Really I was a latecomer to 
computers because I didn't have any formal training 
and I was frightened of them. In fact, I used to dream 
up some wonderful excuses to avoid getting involved 
with them. 

"But, of course, I realise now that if 
you're going to be a leader in any field, not just design, 
you've got to utilise the leading technology. And really 
this HP stuff is so easy to use, lm not sure what I was 
frightened of." 

Which parts of a boat do you design with the help 
of the computer? 

"Virtually the whole lot, with the 
exception of tiny mechanical things. But we use it 
to design the shape and structure of the boat, and 
the sails. 


What aspect of your involvement with 
Hewlett-Packard strikes you as being particularly 
beneficial? 

"Well, once you become involved with 
HP, you'll soon realise that apart from their technical 
excellence and innovation, one of their major strengths 
is that they have the people to help you get the best 
results from CAD. 

"Because HP supply the hardware 
and the software, you've got a terrific advantage over 
the guy who tries to work with a lot of different 
suppliers. I mean it counts for a lot when the person 
who writes the software understands the workings 
of the processor. 

"If you've got questions or problems, 
you can get answers and solutions from the one place. 
And believe me, that can save a lot of time and worry?' 
How has the HP equipment assisted in the 
day-to-day running of your office? 

"Well, it's staggering how much faster 
we can get things done since we plugged into HP. 

This is mainly due to the fact that the computer does 
so much of the calculation which we used to labour 
over manually. 



"We use it to do all the hydro-dynamic 
considerations such as the total drag of the hull unit. 
Plus we use the computer to test different hull shapes." 







;ystem I can virtually 
loesn’t exist.” 


"For instance, now I can create the 
basic shape of a boat in a matter of hours whereas it 
used to take about a month. It might take me about 
ten minutes to do a keel whereas before it might have 
taken a week." 



Does saving so much time mean that you have to 
compromise on quality or accuracy? 

"Absolutely not. The equipment is 
dead accurate and I can do a more thorough job for far 
fewer man-hours. 

"In fact, we are so confident in the HP 
equipment that when we've settled on the design of 
the boat to defend the America's Cup, we won't tank 
test it in Holland, we'll test it here in the computer. And 
when you're talking about a million dollar boat, you've 
got to be damn sure you've got the right equipment to 
do it." 

What of CAD in the future? 

"Look - I'm sure that if Australian 
designers don't grab CAD with both hands and run 
with it, the rest of the world will pass us by. And once 
we all realise its potential, you're going to see a lot 
of very happy and satisfied people in all sorts of 
design offices." 


You’re on a 
winner with the 

HP DesignCentrB 

Our Computer Aided Design solutions 
work together in an integrated design environment 
called the HP DesignCentre. HP's renowned technical 
excellence shines brilliantly in the DesignCentre where 
our engineering workstations and quality graphics 
peripherals come to the fore. And irs well worth 
remembering that HP's reputation for unfailing backup 
and support has been well earned. 

HP offers a comprehensive solution 
to your CAD. To obtain your free DesignCentre 
Management Kit or Technical Kit to help make your 
next design project a winner, call HP now toll free on 
(008) 033821 or send in the coupon below. 
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Please send me more information on 
HP's DesignCentre 

I □ Management Kit □ Technical Kit 

| NAME_ 

I POSITION_ 

| COMPANY_ 

I ADDRESS_ 

| _P/CODE_ 

I POST TO: 

I Hewlett-Packard Australia Ltd 

31-41 Joseph Street, Blackburn, Vic. 3130 
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Cunningham Communications 
offer the new range of 
ELVOX Intercom Systems. 

La ii'h-cA ItAtlA'h-A 

Elvox in Italy have been manufacturing communication systems for over fifty years and are a 
leading presence in the field of videointercoms in Europe. They now, through Cunningham 
Communications offer a whole new range of products to match demands for advanced 
technology and easy operation. Cunningham Communications are the sole distributor for 
Elvox products in Australia. 



A versatile range of equipment. 

© Audio kit-with external and indoor two way communications. (D Video-intercom desk type system. 

© Video intercom-wall mounted system recessed or flush. © Unlimited multi apartment central intercoms. 
© Close circuit television systems for individual applications. 


Contact us now for further information and a free catalogue. 


Cunningham 



Cunningham Communications, Pty.Ltd. 
100 Gladstone Street, 

South Melbourne. 3205 
Telephone (03) 690 9988 
Telex 10718970 
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